ii 7 " 
1 | 
й | Р 
j j 1 | 
j Г 
ў й 
i | k 


à 4 А 1 | Г | Г "» | Р - а } AT ~ 
M di " = NE Ё | | li À " ра M " А 
Trad, да єў Р MS کی‎ | w EH B я E | | A : 


y 
1 , 1 - ڪچ‎ 1 CMM J К. i 
i Г Ӯ ar UM = hk „Бы ote, Hi Y 5 ' 12 r 2 1 e mm | - P * Y wi .-— Й 
ЕЕ zi Ж + ғ ; | | . 3 i | à + 1 ' 4 x "sd Sis T- | gx. | | ' i. К Agi > = ai | 
` ad й d i =e, Д „г ать f ^1 r ш ay, p Y F ^" N F d Р Lj * Y Р L Р " | ы i м Р ч Por. á 
1 j и A Y | am | m ! | " T | A ; A ч AN | 
j,A-a-iizied1£d0o]al(e38,42/0), DIIZIO [i3 
- E k F " F Wh = | E "T | ча | i = ШП j ‘ ; Р BE 
i TEN. Бы |] a | = E. Р " 1 aS oW «. Nu! ] i шп ш L E NW 


кы 


TC 
ИМ 


эйе”, | 
P ۳ 
AM A 

] ~ 


Р + MTT ewe. 3 wl sc 


E (ост) (999 (889 (9 
(8) (nx) (808) س‎ (9) 
[5 ) (vr) (88) (39) (39 


— 


186 


Li s 


См bw) ED (080 (с) | Pf туу 


GM's New Front-Wheel-Drive Cars 


Responsive. Efficient. 


similarly equipped cars they re 

replacing. (Percentage improve- 

ment will vary in California.) 
Designed for efficiency. ^ 

A number of things contribute to + 

this impressive gain. Aerodyna- 

mic drag has been cut. New 

radial tires are designed to 4 

reduce rolling resistance. The 

new standard wide-ratio 4-speed — , 

transmission is designed for "over- 

drive" economy while still giving 

smooth performance in city 

traffic. And both our redesigned 

engines feature cross-flow cylin- 

der heads for efficiency, plus a 

new variable-jet carburetor. 

Under most situations only 

one barrel is operational, there- 

by limiting gas consumption. 

But when you need extra response, 

just press your foot down and s 

the second barrel kicks in to 

| deliver more power. 


| MARK OF EXCELLENCE 


| | О | Take a test drive. 
The primary goal in designing | formed last year's 5.0 liter V-8. We're convinced our front- 
the new Chevrolet Citation, (All comparisons based on use runners for the '80s offer you a 
Pontiac Phoenix, Oldsmobile | with available automatic trans- ereat, new and rewarding experi- 
Omega and Buick Skylark missions.) These GM-built en- ence. Take a test drive at your 
was to improve gasoline gines are produced by various GM dealers today. 


economy —but to do so without 
sacrificing traditional levels 
of responsiveness. 

Lively engines. 
[n acceleration tests from 0-50 
mph, this year's standard 
4-cylinder engine performed just 
as responsively as last year's 
standard 6-cylinder engines. And 
this year's available V-6 outper- 


divisions. Talk to your dealer for 


à И EU Look into buying : 
details. S or leasing at your ; 
Good gas mileage. GM dealers today. 


Based on EPA figures, models | | 

equipped with the standard en- Front-Runners 
gine and available automatic 

transmission show an average es- for ће SOs 
timated fuel-economy improve- W^ TM and 
ment in city driving of 27% and Chevrolet Citation, Pontiac Phoenix, 
highway driving of 42% over the | Oldsmobile Omega, Buick Skylark. 
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LCDAlarm 


Chronograph П п> == 2 ' 


‘Twice as Good 
Asthe Original 


3 Major Improvements 
Now, with five major improvements the Ad- 
vance ll is twice as good as the original—at the 
original low price. 

The differences you'll enjoy with our new 
LCD Alarm Chronograph are real and make it 
the absolutely best value on the market today. 


1. Perfect Accuracy Imagine, at the touch of a 
button you can correct the slightest variation— 
to a tenth of a second. 
So, in addition to 
guaranteed quartz 
crystal accuracy of +5 
seconds a month, you 
can instantly correct, 

r "trim the crystal" 
electronically, actually 
have to-the-second 
accuracy. 


The correct time 
all the time. 


2. Now the Alarm's an Automatic Reminder. 
The alarm can be set in an instant for any 
minute of any hour. And now features a snooze 
alarm, personal reminder system you can re- 
peat every seven minutes. Great, because you 
can't always leave for a meeting or your plane 
when the alarm rings, make that phone call at 
the time you promised. With the reminder you 
can be sure you don't forget. 

Also, the new alarm 
has a warning or 
"executive tone." This 
sounds once and 
pauses—so only you 
hear it and can shut 
the alarm off if you 
want to before the 
regular 52 second 
beeping cycle begins. 


3. Solar Rechargeable 3-year Battery. The 
battery in the Advance ll is recharged—auto- 
matically by any kind of light. So, instead of the 
usual one year, you'll get guaranteed (by Mal- 
lory) 3-year battery life. And the bank of seven 
solar cells makes a handsome addition to the 
bold, impressive appearance. 


4. Digital Counter—for laps when you're 
running, golf score and more. Now, when 
someone asks, "What'd you shoot?" you can 
look at your watch instead of your score card. 
And it's terrific for keeping track of your laps, for 
counting cards, your ski runs, telephone calls, 
customers (daily, 
weekly, monthly 
cumulative compari- 
sons), the people at a 
meeting, and in taking 
inventory. Touch a but- 
ton to count, then store 
the tally in memory if 
youre interrupted or 
want to refer to the 
total any time after. 


5. Memory Bank for every mode. Which 
brings us to another major difference and ad- 


When the alarm's set, 
"ALARM" appears. 

To check for the time, 
touch the alarm button. 


Exclusive touch button 
counting. (To 9,999) 


MIN | 
DAY WK Te 
CHRONO COUNTER, | 
BS SS! TSI ECI] 


«4 5. ARM SET 
TIME SET 


| SOLAR-RECHARGED 


vantage: every mode can be put into memory. 
For example, with the imitators you can't get 
the time when you're using the chronograph. It 
would wipe out timing of the event! 


The Chronograph System. As to the chrono- 
graph, or split-second timer, its precision is so 

ine, it borders on the infinitesimal—to one- 
hundredth of a second for the first 20 min- 
utes... tothe second for a full 1 hour... andina 
variety of ways unequaled by any other instru- 
ment. 


Still Only $100.00 


The best known LCD Alarm Chronograph, of 
course, is the Seiko, which bs ga sells for 
$299.95. While Seiko pioneered in this area, its 
chronograph is limited and still times only to 
1/10th of a second, its alarm has no reminder, its 
battery has to be replaced at least once a year. 

Copies abound, of course. But Advance is a 
manufacturer in its own right. Forging ahead, 
building on existing technology, creating a 
reputation of its own for extraordinary quality, 
which we're sure the almost 30,000 people who 
ordered the first LCD Alarm Chronograph from 
us will verify. 

(Actually, as one of the oldest and largest 
mail merchandisers, our only concern is to as- 
sure all these people that the refinements in the 
Advance Il in no way minimizes the fact that the 
watch they already own does more and does it 
better than anyone else's.) 

The LCD Alarm Chronograph II is still only 
$100.00 which includes shipping, handling, in- 
surance and a handsome gift case. It’s avail- 
able in either chrome (white) or gold-plate (yel- 
low) on a forged, hand-finished brass case. 
The back is stainless steel as is the band, which 
adjusts instantly to a perfect and extremely 
comfortable fit. 

Then, so you can see when it's dim or you're 
in the dark, the face lights up. 


The Watch and Electronic Calendar. Most 
important, the basic display gives you the 
exactly right time. The hour, minutes and run- 


ao = a es 


ning seconds, plus the day of the week. At a 
touch you can replace the time with the month, 
date and day, always right with no adjustment 
necessary. 


Thirty day trial. Now we invite you to put ev- 
erything we say and promise to the test— 
without risk or obligation for 30 days. And to 
send the LCD Alarm Chronograph II back to us 
for a complete refund if it isn't the equal of any 
watch at any price for accuracy, versatility and 
usefulness. A watch that wins the admiration of 
your friends as well as your own pleasure and 
lasting satisfaction. 


CREDIT CARD BUYERS 


CALL 800-621-5554 


(Illinois residents call 800-972-5858) 


To order by credit card, call the toll-free 
number above. Send your check to Douglas 
Dunhill at the address below. Be sure to specify 
gold or chrome. (Illinois residents add the ap- 
propriate sales tax.) 

The Advance LCD Alarm Chronograph Il 
comes with a full ONE YEAH limited warranty 
and our assurance it will provide you with years 
of unmatched, trouble-free performance. Order 
now and enjoy the satisfaction that comes with 
wearing a watch that's second to none. 


Three-way Chronograph System 
No other instrument, at any price, gives you greater 
precision than the LCD Alarm Chronograph 11, with its 


| one 1/100th of a second accuracy. Or greater versatil- 


ity and flexibility, Three separate chronographs that 


| work in memory—combine in function. 


Add time...the 

1 stopwatch, which 
you can stop (for a 
time-out, say) and have 
pick up where you left 
off when the action re- 
sumes. 

Timed to 18 minutes, 14 

seconds and 85/100ths of 

a second. 


Split time...lets you stop to get a reading (of the 
2 Ya, the Ye, each contestant crossing the finish line) 
while overall timing continues in memory until dis- 
played. 

Lap time (Taylor Split)...gives you the time of 
3 individual segments of an event, automatically 
starting again from zero so you can time the following 
sequence. It literally splits elements that can't be 
separated any other way. 


All this, plus a digital counter, in a sleek, superbly 
styled timepiece. Order now and take 30 days to prove 
how easy it all is to master and how useful when you | 

have. 


Douglas Dunhill 


AFFORDABLE QUA 


Dept 40-2276 
Ten Douglas Dunhill Dr., Oak Forest, IL 60452 


(© Douglas Dunhill Inc. 1979 


Popular 
scien 


JUNE 1979 
Founded in 1872Vol. 214, No. 6 


ce 


MONTHLY & 


TheNNhats New magazine 


HIGHLIGHTS 
OF 
THIS ISSUE 


Car computers—new electronic know-it-alls 
Add-ons give instant info on performance, fuel use, trip distance, more. PAGE 98 


Kit-built homes—lower-cost alternative? 
Pick from a huge variety of styles, then save more by finishing it yourself. PAGE 112 


Low-cost roll-on solar collector 
Buy absorber mats by the linear foot for easiest-yet solar installation. PAGE 120 


Thermionic converters turn waste heat into electricity 
Current flowing from hot to cold metal can boost power-plant output. PAGE 72 


Supercomputer cruises at 80 million operations a second 
Radical electronic architecture makes CRAY-1 the world's speediest brain. PAGE 86 


COVER PHOTO BY ORLANDO GUERRA 


CARS AND DRIVING 
Timing light has built-in tach 


and battery. 1. cr ERE . 16 
Car test: tiny hatchbacks 
o a long way on a gallon...... 39 


Super 4wd Mercedes 


Sneak preview: '80 cars... .... . 


LE d 


Magnetic "Wankel 


Car computers— 


New shock absorbers— 


lighter and self-leveling ........... 101 
Choosing and using jacks, 
jackstands, гапр5............ 104 
Poor driveability? Reduced 
mpg? Check yourEGR......... 136 


NEW PRODUCTS AND INVENTIONS 


Snappy hook makes 
mooring easy.............. . 14 


Clever ideas from the 
nven ibition. .... 84 


ENERGY NEWS 

Thermionic converters turn 

waste heat into electrici 72 
Tracking solar heater. ........ . 82 
Energy adventure: waste-heat 

recovery for gas water heater. . . . 117 
Synthetic-rubber extrusions | 
form roll-on solar collector...... 120 
HOME AND YARD 

Speedy bricks snap together .... 51 
Wrap-around tree bench ....... 108 


; le home: vertical house.. 111 
Kit-built homes— 


What's new in home improvement 95 


ELECTRONICS 
Magnetic fluids 
ut new highs in hi-fi. 5... 57 
IBM's high-density 
super-fast microcircuit......... 66 


Coneless speaker uses 


Supercomputer cruises at 
80 million operations a second... 86 


TOOLS AND TECHNIQUES 
Turn your router into a shaper... 20 


| i n 
"say Smoke 


Through the viewfinder....... . 68 
PSiWhat's news. ............. 71 


PS readers’ product information. . 170 


EDITORIAL OFFICES 380 Madison Avenue, New York, N.Y. 10017 
Published monthly by TIMES MIRROR MAGAZINES, INC., 380 Madison Avenue, New York, N.Y. 10017 


SUBSCRIPTION SERVICE (Only mail regardin 
sent to Boulder, Colo., address below). New or 
Popular Science Subscription Department, Boulder, Colo. 80302. One 
year $9.94, 2 years $15, 3 years, $20 in U.S. and its possessions. One 
year $13.94, 2 years $20, 3 years $28 in Canada and elsewhere. Single 


copy $1.50. 


Subscription orders processed electronically. All subscription adjustments: 
Write to Robert Harlan, Popular Science, P. O, Box 28/1, Boulder, Colo. 
80302. For change of address allow eight weeks; Peste giie both old and 
new addresses. Notices of undelivered copies (Form 35 


2 | POPULAR SCIENCE 


subscriptions should be 
enewal Orders: Send to: 


Fisher Building (48 


9) to Mr. Harlan. 


cago: 875 N. Wer. 


second-class postage paid at New York, N.Y., and at additional mailing 
offices. Publication number 438480. Entered as second-class matter at 
the Post Office Department. Canada. Microfilm editions are available 
trom University Microfilms, Ann Arbor, Mich, 48106. ADVERTISING OF- 
FICES New York: 380 Madison Ave. (10017), Tel. 212-687-3000; Chi- 
an Ave. (60611), Tel. 312-337-7717; Detroit: 1716 
(48202), Tel. 313-872-7060; Los Angeles (Pacific West 
Coast): 3550 Wilshire Blvd., Suite 908 (90005). Tel. 213-380-1936. 

Mechanics and Handicraft % Popular Science & Copyright © 1979 by 
Times Mirror Magazines, Inc. All rights reserved. Printed in U.S.A. 


AS A FINE WATCH 
D ALMOST AS 


It might make you feel good to know 
that if you sometimes think you are hard 
to satisfy, we believe we are almost 
impossible to satisfy. Ever. 

This attitude was the reason we spent 
years and millions of dollars seeking a 
way to improve the 110 camera, to make 
it the perfect traveling companion. 

The new Pentax System 10 is the first 
110 SLR (single lens reflex) with 
a ek lenses, a power winder, 
a dedicated auto flash and a host of 
accessory filters, close-up lenses, lens 
shades and carrying case. 

We've overcome the limitation of the 


uzzy 110 picture. 

In fact, System 10 produces pictures 
which can be enlarged with incredible 
clarity to 8 x 10”, 11 x 14", or even 
larger. An astounding claim, but true. 

The image is razor sharp, crystal clear 
and free of perceptible grain. 

What also makes System 10 unique 
and so astonishing is its incredible lack 
of size and weight, coupled with the 
most sophisticated SLR technology. 

It measures 2-1/5 x 3-9/10 x 1-4/5" 
and weighs less than 6 oz. 

System 10 is designed to be the ideal 
complement to your 35mm SLR. The 


quisi] 


E FIRST IIOSLR AS PRECIS 


whole system can fit in a small area of 
your current camera case (or handbag). 
And it's the perfect camera for the times 
you just don't want to carry a 355mm 
SLR around, like when you're traveling, 
hiking, or strolling on the beach. 

Now with the Pentax System 10, 
you'll never again have to say “I wish 1 
had my camera with me." 

Pentax System 10. Available in 
limited quantities only at select fine 
photographic stores. 

For more information, write: Pentax 
System 10, РО. Box 2585, Littleton, 
CO 80161. 


This One 
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meet the Great Lakes, we hid 
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Chicago. counting columns in the street to 14. Here 

If you ever needed more reason to visit cross the street, turn right, and walk till 
than its spectacular architecture and windy уои reach footloose rocks (not the kind 
spirit, you've got it now. For here we've hid- you'd pour С.С. over). Then traverse the 
den a case of Canadian Club. nearest lobby, and head again for the oldest 

To find the С.С, start at a tower with dwelling until you find “Arris.” 
stones from around the world, and cross Find an island and a mountain. 
the street nearest the Alamo stone to an You're warm now, so retrace your path 
ex-president. Hail the Chief with “The Best past an eastern island and mountain until 
In The House,” then walk right to the you're kitty-corner from a famous paddlers 
nearest flagpole, turn left and pass eight place. Here turn left, walk to the ninth light 
more. Pass 11 light poles, cross a street and pole, and find a date four years older than 
pass three more. Still with us? C.C. inside the second door to the right. 
Who said "Less is more"? Now retrace your steps to the corner. In 

Now look right and find Mr. "Less is sight once stood a warehouse designed by 
more.” Back on your former path, continue а famous Bostonian. Learn what its owners 
past a plaque recalling the last time the did, enter the nearest building whose 
"outs" were “in,” and head straight across owners аге in the same business, then exit 
an island to an "old bald cheater" Next, toward water. But don't get wet 'cause now 
head toward Chicano oldest dwelling you're very hot. 

Ascend and descend. 

Go against the flow till you spot what 
Chicago newspapers are full of. Count em, 
ascend that number of floors, descend 90 
steps, Enter a place that doubles itself, say 
pÅ "CC. please,” and claim your case. Arm- 


"pmo 
a ^ 


chair adventurers can discover CC at апу 77 /, (Pf) O 
of Chicago’ bars, restaurants or package TA 22/, "'Ytrryo2 АГН, 
stores with the same request. Just say V CUZ CCCCCCUU/Z E L/L 


“С.С., please.” "The Best In The House"? i in 87 landa. 
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POPULAR SCIENCE READER SERVICE 


Address 


Zip Code 


It helps if you attach your address label (or 
copy your name and address exactly as they 
appear on your label) in the space above. 


City Stale 


PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 380 
Madison Ave., New York, М.Ү. 10017. Because of the large volume 


of mail, 


we are unable to acknowledge unpublished letters. 


| PS cover girl? 
| Thought you might enjoy seeing a birth 


announcement plagiarizing your cover. 
Bob Smith, Edina, Minn. 


Congratulations! We consider your little 
cover gir! very well launched. 
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Holography—addendum 


| enjoyed reading your well-researched 
and technically accurate article “The Bi- 
zarre New World of Holography" [March], 
and offer a few additional comments. 

The New York School of Holography 
was started in 1973 by Mr. Joseph R. 
"Jody" Burns, Ms. Cecile Ruchin, and Mr. 
Sellwyn Lissack; | was not involved. Al- 
though the school closed in 1976, there 
are many locations where your readers 
can learn this exciting new process. A 
brief list: New York Holographic Labs, 34 
W. 13th St, New York, N.Y. 10011; San 
Francisco School of Holography, 550 
Shotwell St., San Francisco, Calif. 94110; 
Fine Arts Research and Holographic Cen- 
ter, 1134 W. Washington Blvd., Chicago, 
Ill. 60607. 

The Museum of Holography's traveling 
exhibition, "Through the Looking Glass," 
presents a thorough and entertaining in- 


MOVING NOTICE. Put your old address at 
left, your new one at right (Please give us 
six weeks' notice.) 


UNLISTING SERVICE. Check here if you don't 
want to receive mail from advertisers who 
use the POPULAR Science list, (Be sure to 
attach your label at left.) 


LISTING SERVICE, Check here if you're not 
a subscriber but want to receive mail from 
advertisers who use the POPULAR SCIENCE list. 
(Be sure to fill in your name and address 
at right.) 


troduction to holography for the general 
public. Readers in Wichita, Kan., can see it 
from September 19 - October 21 at the 
Ulrich Museum of Art. 

Rosemary Jackson, Director 
Museum of Holography, New York, N.Y. 


Holography—erratum 


In describing our “Wideband Holographic 
Recorder," Mr. Edelson describes this 
Harris Corp. system as recording and 
reading data at "750 bits per second." The 
system, in fact, already records and reads 
data at over 750 million bits per second, 
and the current program goal is to in- 
crease this rate to over one billion bits per 
second in the near future. 
Brad Reddersen, Lead Engineer 
Harris Corp., Melbourne, Fla. 


The flue's too hot 


Referring to your March article about the 
flue-heat recovery system ("Louis Caso: 
Flue-Pipe Water Heater”), | continue to be 
amazed at the time/money spent on such 
devices. All systems designed to take the 
excess energy out of exhaust gases are 
ignoring the basic problem: Too much en- 
ergy is being put in for the size of the heat 
exchanger in the furnace itself. 

The author states that the flue tempera- 
ture runs 600 to 800 degrees F. Solution: 
Decrease energy input, do not add on an 
expensive and usually less-effective heat 
exchanger than the one already there. 

Usually, the stack temperature can be 
lowered by reducing the fuel-nozzle size 
(accompanied by a corresponding de- 
crease in the air flow). It should be possi- 
ble to drop the temperature to 350 to 400 
degrees without decreasing combustion 
efficiency and without expensive gadget- 
ry. No further reduction should be at- 
tempted because of the possibility of foul- 
ing the chimney. 

D. W. Coakley, Simsbury, Conn. 


Hang in there, Nola's coming 


In the September ‘78 "Science News- 
front" you had an article about Frank J. 
Nola, a space engineer at Marshall Space 
Flight Center, who had devised, through 


Check below to report a change of address. Or to get more mail. Or less mail. 
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Elmer's Redi-Spack. 
How the pros 
make it look easy. 


"m. With Elmer's Redi-Spack™ 
ЎА Spackling Compound, you can 
make it look easy too. It's an 
asbestos-free acrylic latex com- 
! pound that comes ready to use 
with no mixing or mess. 
7 Inafirst time application test, a 
leading competitor's product 
shrinks and cracks when dry. But 
Redi-Spack's special formula resists 
& = shrinking, cracking and sagging. 
What's more, after as little as fifteen minutes Redi- -Spack is dry and 
су! to pant with little or no sanding. And you can forget about prim- 
| ing, because once агу, it won't wash 
о DONO 6 t out under paint or show through. 
EN. oux E^ 4 Which means when you use Redi- 
i j Spack, the job not only looks easy, 
ww itis easy. 
Redi- -Spack (above) dries tough to resist 


cracking and shrinking. Competitive 
spackle shrinks, sags and cracks. 


Elmer's. 
p 
When results count. 
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name 


address 


city state 


zip i 


HEAVY DUTY | 


STAPLE Z- 
No kidding. Speakerlab s catalog cok longe C U Ed Му, 
to write than.some of our competitors have ie m 
been in business. In fact, we created an industry SHOOTS 4 М 
by "building great kits so you can afford great A STAPLE ч, 
speakers." Our catalog is an invaluable WHEREVER YOU'D TET 
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PS readers talk back 


[Continued ] 


electronics, a means of controlling the 
power factor of induction motors, thereby 
saving a lot of electricity. 

What has happened to your promise to 
bring full details on this new device in a 
later issue? 

E. M. Rairigh, Elmora, Pa. 


The promised report will be in next 
month's PS. 


Too buzzy 


In your article, "Save Your Battery—Build 
a Headlight Reminder” [March], the relay 
connection shown in the diagram is incor- 
rect. 

The normally closed relay contact must 
be used, rather than wiring to the normal- 
ly open contact, as shown. If the normally 
open contact is used, the buzzer will buzz 
every time the headlights are turned on 
with the engine running. 

Ted Twietmeyer, Rochester, N.Y. 


Inventor's rebuttal 


Reader Ed Hellenbrecht in the March 
"Readers Talk Back" column is the latest 
in a long line of experts who have pro- 
nounced that my patent No. 4,061,100, a 
kit to convert a sailboat to an iceboat 
["What's New From the Inventors," Dec. 
78], cannot possibly work. 

Recently, Canadian television con- 
tracted for a color film of this invention. 
Because of the widespread interest, Muhl- 
feld Associates, Box 701, Thwaites Ship- 
yard, City Island, N.Y. 10464, plans to start 
limited production of the kit soon. 

Sometime in the near future, Mr. Hel- 
lenbrecht may see, gliding by on some 
frozen surface, an iceboat that looks sus- 
piciously like a cartoppable day sailer. 

Frank J. Muhlfeld, City Island, New York 


First stop to sell an idea 


If a person has an idea or design that he 
would be interested in selling or market- 
ing, how should he go about obtaining a 
patent and contacting a corporation that 
could possibly manufacture his design? | 
constantly hear of patent offices and mar- 
keting firms that are dishonest and only 
interested in your money. 

James Russell, Rosiclare, Ill. 


The National Science Foundation spon- 
sors an Innovation Center at the Universi- 
ty of Oregon. For $50 the center will put a 
team of qualified professionals to work 
evaluating your idea. If you want more in- 
formation, write for the "Innovation Reg- 
istration and Disclosure Booklet," Innova- 
tion Center, 131 Gilbert Hall, College of 
Business Administration, University of 
Oregon, Eugene, Ore. 97403. For com- 
plete details of the program, see "Help for 
Inventors," PS, May 78. 


Correction: In "How to do Your Own As- 
phalt Reshingling" [March], a New York 
address is given for the Asphalt Roofing 
Mfg. Assn. The Association has moved to 
1800 Massachusetts Ave. N.W., Washing- 
ton, D.C. 20036. "d 


Clear Mosquitoes 
From a Third of a 
Acre or More Wit 
Patio Protector“ 


Discovered by the US. 

Department of Agriculture, 
perfected by Pestolite; it z 
actually draws over 300 different 
insects away from where you stay! | 


Patio Protector takes the best time of day 
away from the insects and gives it to you and 
your family to enjoy. It makes outdoor living 
and entertaining bug-free, buzz-tree and 
bite-free! 


A Lure Like A Magnet 


The government discovered it. A lure like a 
magnet. Irresistible to mosquitoes, flies, 
moths, gnats, wasps and beetles. Over 300 
annoying flying insects in all. 

This discovery, by the U.S. Dept. of Agricul- 
ture at its field laboratory in Gainesville, Fla., 
was as timely as it was extraordinary. Be- 
cause we also learned about the dangers of 
D.D.T. just about then. 

Naturally, this discovery was public prop- 
erty. But there were problems that remained 
to be solved. What the U.S. D.A. had proved, 
beyond doubt, was the fact that light sensi- 
tive, phototropic, insects would always re- 
spond to a particular kind of ultraviolet light. 
More, that the lure of the light extended far 
beyond the supposed ability of these insects 
to see. At the very minimum, one light could 

control an area as large as 1/3rd of an 
acre—14,250 square feet! 


Foolproof, Safe, Silent 

The light attracted. But it didn't kill the in- 
sects. This is where Pestolite stepped in and 
created a simple, totally foolproof, completely 
safe and silent way to get rid of every bug 
attracted to the light, killing without chemi- 
cals, electricity or polluting the environment. 

Patio Protector can't harm your children or 
your pets. It only kills bugs. And so effectively 
it's approved by the Environmental Protection 
Agency, recognized by the Food & Drug Ad- 
ministration as well as the USDA for use 
where food is packaged, in hospitals and 
commercial kitchens. 


Low, Low Cost 


Pestolite's achievement is notable in other 
extremely important ways. The other com- 
panies that used this raeo came up with 

ug killers that are no more effective; in fact, 


“This is the area officially accepted as effective by the State 
of California! It signifies the tested and proved minimum 
insect control you can achieve under virtually any circum- 
stances. 


ignore the peskiest ones and electrocute the 
other insects with a popping sizzling sound. 
And their units sell for $125.00 and $150.00 
more! 


Mosquitoes Come Qut As the Sun 
Goes Down 


So, with Patio Protector you get the best as 
well as the least expensive model by far. In 
the late afternoon or early evening you'll be 
able to relax in the shade, linger over your 
barbecue, stay by the pool, play tennis while 
its cool—without being bothered by mos- 
quitoes. Even after it rains you can forget 
about sprays, throw away those smelly cit- 
ronella candles. 

And you'll be able to stay outside as late as 
you like. Imagine watching TV, playing cards, 
sitting and talking, even reading or relaxing in 
a hammock as you enjoy the evening breeze. 
Yes, for the first time ever, you can spend 
summer evenings outside instead of cooped 
up in an air conditioned room or hiding behind 
screened doors and windows. 


Operating Procedure 

Patio Protector mounts in minutes, virtually 
anywhere. On a tree, any kind of fence, the 
side of your house, even a brick wall. Set it up 
about 25 feet from where you generally stay. 
Fifty feet may be even better. Then plug it in. 
Ordinary house current is all that's needed, 
though you may have to use an extension 
cord. The operating cost is less than 30 cents 
a month. 

The ultraviolet light, with the exact fre- 
quen for maximum effectiveness, is pro- 

uced by a unique, fluorescent-type bulb 
constructed of special glass and housed in 
scintillating reflectors. Often called "black 
light" because it's invisible to the human eye, 
it seems to compel the insects to come ever 
closer. Actually capturing them because they 
can't—or won t—'ily away. 

Just why it works no one knows. Not the 
scientists who discovered it, not the ento- 
mologists who tested and confirmed the 
phenomena. They do suspect, however, that 
the lights effectiveness is somehow con- 
nected with the constant early evening and 
night time propagation activity (sex) of these 
insects. 
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The End Of Them 


Captured, unable to escape or fly away, the 
mosquitoes, moths, gnats and other insects 
are caught in a down-draft (created by a small 
electric fan) and plunged into the water in the 
pan below where they're drowned. All you do 
Is change the water about once a week, emp- 
tying the Пау іп the bushes where the birds 
eat all the bugs. It's a clean, simple, sec- 
onds-a-week procedure. 


CALL 800-621-5554 


(In Illinois, call B00-972-5858) 
These lines in operation 7 days a week 


You can have the Patio Protector not for 
$199.95 or $160.00, but for just $45.00, plus 
$3.95 shipping and handling. 

Moreover, because you can't get the Patio 
Protector in any store, we'll send it to you to 
try without risk or obligation for 15 days. It 
does what the government says, what we 
promise, or return it to us for a complete re- 
fund. 

Credit card holders may call the toll free 
number above. Or you can send your check 
made out to Douglas Dunhill to the address 
below. (illinois residents include 5% sales 
tax.) 

Designed to stand up to all kinds of 
weather, to provide years of trouble-free ser- 
vice, Patio Protector is covered by an uncon- 
ditional one-year warranty. The special UV 
bulb will be replaced free if it fails for any 
reason—except negligent damage—within 
6 months. 

Order your Patio Protector today. It is a 
bargain at the price, but the pleasure of bug- 
free, bite-free summers around the house is 
priceless. 


75 Dunhill 
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Dept.44 -2276 
Ten Douglas Dunhill Dr, Oak Forest, IL 60452 
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Warning: [he Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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By ARTHUR FISHER 
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More Shuttle thrust 


If you've followed the evolution of the 
Space Shuttle over the years, this picture 
may come as a surprise: Something new 
has been added. The model photo- 
graphed sports twin rocket motors that 
have been strapped onto the rear sections 
of the solid-rocket boosters (SRB's). The 
design is part of preliminary studies at 
NASA's Marshall Space Flight Center to 
increase the Shuttle's thrusting power. 
Reason: John F. Yardley, associate ad- 
ministrator for space transportation sys- 
tems for NASA, explains that the extra 
thrust will allow the Shuttle to carry heavi- 
er-than-usual payloads—up to 32,000 
pounds—in a 98-degree-inclination, 150- 
nautical-mile circular-orbit mission. The 
strap-on motors would be about one- 
fourth the length of the boosters, which 
are roughly 150 feet long. They would car- 
ry no guidance systems (to cut costs) and 
would not be recoverable. NASA authori- 
ties expect a complete testing program for 
the concept will begin in 1980, including 
wind-tunnel and model tests, to study the 
performance of the motors and their ef- 
fect on the Shuttle's external tank and sol- 
id-rocket boosters. If the tests are success- 


ful, the first launch of an augmented Shut- 
tle could take place in 1984. The non-aug- 
mented craft will fly late this year—if the 
current schedule holds. 


Solid hydrogen 


Working with special apparatus to gener- 
ate enormous pressures, physicists have 
for the first time created solid hydrogen at 
room temperatures. (Most previous high- 
pressure research with hydrogen has 
been at temperatures close to absolute 
zero.) Dr. Peter M. Bell and Dr. Ho-kwang 
Mao, of the Carnegie Institution's Geo- 
physical Laboratory, began by placing liq- 
uid hydrogen, at a temperature of —256 
degrees C, in a diamond-anvil cell, where 
the sample was squeezed between the 
flattened points of two gem-quality dia- 
monds [see "Superpressure," PS, Feb. 
77]. The hydrogen was allowed to warm 
to room temperature and the pressure in- 
side the cell was gradually increased to 
0.5 megabars—about 7.4 million pounds 
per square inch. The dense, crystalline 
form of hydrogen that resulted looks like 


salt or sugar, and is yellowish at the high- 


est pressures. 
The Carnegie researchers said that sol- 


id, high-density hydrogen could make an 
ideal fuel for fusion reactors of the future, 
and could also be used as high-efficiency 
rocket fuel, aircraft fuel, and in explosives. 
It would be 25 to 35 times as explosive as 
TNT. Moreover, the two believe that their 
experiment draws materials science con- 
siderably closer to the tantalizing goal of 
much high-pressure research: metallic 
hydrogen. Current theory predicts hy- 
drogen will convert to a metallic state 
when it reaches the density of water, un- 
der a pressure of one megabar or more. 
Metallic hydrogen should be a supercon- 
ductor—a material that offers no resis- 
tance to the passage of electric current. 


Fingerprints by laser 


A new system for detecting fingerprints 
can reveal prints that now escape the two 
classical methods: chemical (by staining) 
and physical (by dusting). The photo here 
is of a fingerprint on a black, anodized alu- 
minum surface, which is illuminated by an 
argon-ion laser. The laser beam produces 
luminescence in the organic chemicals 
(such as body oils) found in fingerprints, 
and this weak, yellow luminescence can 
be photographed. The new system, man- 
ufactured by Control Laser Corp. of Orlan- 


do, Fla., can even turn up fingerprints on 
human skin, its developers claim. And in 
one case, prints were detected in a book 
that hadn't been opened for nine years. 


Stress test for cars 


If you look very closely indeed (top photo, 
next page), you can see that the surface of 
the metal auto part—in this case, an en- 
gine oil pan—is covered with a grid of tiny 
circles. Thats part of a procedure by 
which engineers can judge the surface 
strain in sheet metal after it's been 
stamped. They measure the extent to 
which the stamping process has de- 
formed the circles—only 2.5 mm in diam- 
eter—into tiny ellipses. That used to be a 
tedious, manual operation. But now 
scientists at the General Motors Research 
Laboratories' Computer Science and Phy- 

Continued 
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Science newsfront 


[Continued] 


sics departments have automated the 
process by mating an electric camera 
(seen here) with a suitcase-size computer 
to create a grid circle analyzer (GCA). The 
camera scans the grid as an operator 
moves it over the stamped metal, and re- 
lays what it sees to the computer, which 
calculates the strain automatically. Thus 
the technique, once confined to the labo- 
ratory, can be moved into the plant, and 
help in the quest for lightweight, fuel-sav- 
ing materials. 


Titanium teeth? 


The zooming price of gold has done more 
than jiggle the gnomes of Zurich. It has led 
more and more dentists to turn to nickel- 
chromium alloys rather than the tradition- 
al gold alloys for dental crowns and 
bridges. Chromium, however, threatens 
to become increasingly harder to get, for 
both political and economic reasons. 
What to do? Dr. Richard Waterstrat, an 
American Dental Association research as- 
sociate at the National Bureau of Stan- 
dards thinks he has the answer: titanium. 
He has made and tested what is probably 
the first dental appliances cast from a ti- 
tanium-based alloy, which he describes 
as strong, light, and corrosion-resistant. 


Huge spiral galaxy 


Using both an optical and a radio tele- 
scope, astronomers have identified the 
most massive spiral galaxy yet discov- 
ered, with perhaps 10 times more matter 
than our own galaxy, the Milky Way. Dr. 
Vera C. Rubin and Dr. W. Kent Ford Jr. of 
the Carnegie Institution in Washington, 
D.C., and Dr. Morton S. Roberts, director 
of the National Radio Astronomy Obser- 
vatory at Green Bank, W. Va., studied the 
galaxy, NGC 1961, which is about 250 mil- 
lion light years from Earth. They report it 
has a total mass of more than two trillion 
suns, and with its churning clouds of 
dust and gas occupies a disc some 
300,000 light years across. Most astron- 
omers assign the Milky Way 100 billion 
stars and a radius of 100,000 light years. 


The research was supported by the 
National Science Foundation. 


Age cannot wither . 


When a Siberian trapper achieved ex- 
traordinary results in enticing foxes to his 
traplines, curious authorities investigated 
the bait he was using. Eventually, paleon- 
tologists identified the meat he had found 
frozen on the tundra as belonging to the 
leg of a 13,000-year-old mastodon. 


Solar superwing 


The glittering wall in this photo is actually 
an experimental model of a collapsible 
wing covered with solar cells. The 105-ft.- 
long wing will fly aboard the Space Shut- 
tle some time during the early 1980's. The 
wing was extended and retracted, accor- 


dion-style, in a demonstration at Lock- 
heed Missiles & Space Co. that simulated 
a flight test. NASA's Marshall Space Flight 
Center in Huntsville, Ala., is managing the 
Shuttle experiment, which should help 
space probers decide on the best designs 
for lightweight solar arrays to provide 
electricity during orbital and interplane- 
tary missions. 


HONESTY TRIUMPHS 


Truth 
Computer , 


Can a voice stress analyzer tell if someone 
is telling the truth? It can and it can't. 


Here's the true story. 


By David D. Harrison 


There is no device that can tell you if 
somebody is telling the truth. Not even a lie 
detector. 

Lie detectors (or polygraph machines) 
simply detect stress, but it takes a competent 
professional polygraph examiner to interpret 
the results. 

The same goes for voice stress analyzers. 
Voice stress analyzers will detect stress in a 
person's voice, but there are three types of 
voice stress and only one type is caused by not 
telling the truth. 


EASIER TO USE 

But voice stress analyzers are easier to use 
than the polygraph machines. A polygraph 
machine obtains four separate readings from 
a subject who is strapped into a chair and 
obviously aware of the test, whereas the voice 
stress analyzer uses one reading from a sub- 
ject who may be unaware of the test. 

It is therefore easier to obtain and interpret 
the results from a voice stress analyzer and 
with the proper instruction, a person can be 
trained to differentiate between the three types 
of voice stress. 


TRUTH IS COSTLY 

The problem with most voice stress 
analyzers is that they are costly — from $800 to 
$4,000. To make them appear more costly, 
manufacturers have added tape recorders, 
graph-producing devices and elaborate 
carrying cases, and some have even taken out 
full-page national color advertisements. 

There is a voice-stress analyzer that | 
personally helped design and there is no 
mysterious secret about its low price of $250 
either. First let me explain the principle of 
voice stress analysis and why my unit is priced 
so low. 

PRINCIPLE OF VOICE STRESS 

When you are relaxed and talk, your vocal 
chords vibrate at a certain frequency and 
produce voice tremors. But your vocal chord is 
a muscle and like any other muscle in your 
body, when you're tense, the muscle exhibits 
stress, tightens up and squelches these voice 
tremors. Voice stress analyzers detect the 
absence of these voice tremors. 

Voice stress analysis was first discovered 
during World War Il. Two OSS officers noticed 
that when a subject was under mental stress, 
the central nervous system surrendered 


muscular control to the involuntary or auto- 
matic nervous system, which squelched the 
voice tremors. The OSS men then set up a 
company to manufacture and market devices 
which could detect stress and which are still 
used by intelligence groups throughout the 
world. 

Since the tremor is really a frequency, by 
developing a system to detect and amplify this 
frequency, similar to an FM receiver, you can 
indeed determine stress. 

When | first analyzed the market | saw the 
serious manufacturers and the usual fast-buck 
artists. Any new emerging industry has both. 
But my investigation revealed that both 
elements had problems. 


TO KEEP COSTS LOW 

The serious manufacturers could not 
produce large quantities to keep their prices 
low nor did they want to and the fast-buck 
artists were ruining the reputations of the very 
serious people in the industry. 

| realized that the basic system was nothing 
more than a very sophisticated FM receiver. | 
also realized that | could produce that system 
to sell for $250. But something was missing. 

In order for any of these systems to work, 
you required training. So | developed atraining 
course that is sent free with each analyzer | 
sell. With the proper training and my unit you 
can indeed determine more accurately the 
nature and the cause of voice stress and you 
can then intelligently draw your own con- 
clusions. 


12 PATENT CLAIMS 

My unit uses the highest quality compon- 
ents and l've personally checked it against 
units selling for up to $4,000. It works as 
accurately as some of the higher priced units 
on the market. 

There are over 12 patent claims that were 
allowed for our unit so not only is it a quality 
product, itis quite unique. Other units measure 
the AM component of a voice whereas my 
system measures the FM component. The 
signal is cleaner and easier to define. My unit 
comes with a direct input jack for a microphone 
or tape recorder. You can therefore record 
conversations and then play them back later 
for analysis. 


THE NEW MORALITY 
There's a new morality in this country. Ask 


This $250 unit represents a major break- 
through in voice stress technology. 


any professional polygraph examiner. Years 
ago, it was unusual to find an employee steal- 
ing from you. Today it's almost part of the job. 
In fact, most theft from retail store owners is 
not from shoplifting, but from employees who 
feel that it's one of the store benefits. 

There is a great moral controversy raised by 
the sale of voice stress analyzers. Is it immoral 
to determine whether or not someone is lying 
to you? We like to look at it the other way. Is it 
moral for somebody to lie to you in the first 
place? If people treat you fairly and honestly, 
would they care if you discovered that they 
were honest? 

| CAN HELP YOU 

My voice stress analyzer and my course can 
help you protect your business from the dis- 
honesty that has come to plague our nation. It 
can be a great deterrent. It can aid you in 
making personal decisions, in evaluating 
prospective employees and finally it can 
become a very valuable business tool that can 
help you for the rest of your life. 

The JS&A Group was so impressed with my 
unit that they have agreed to market my 
system through their outstanding organiza- 
tion. JS&A is America's largest single source 
of space-age products—further assurance 
that your modest investment is well protected. 

To order my Harrison Voice Stress 
Analyzer, simply send your check for $250 to 
JS&A (Illinois residents please add 5% sales 
tax) or credit card buyers, please call their 
toll-free number below. JS&A will send you 
your unit in a plain box along with my course. 
Use it for 30 days and if it does not function to 
your complete satisfaction, return it for a 
prompt and courteous refund. 

I'm really proud to offer this unit. My efforts 
will make life more difficult for those who 
believe dishonesty is the new morality and it 
will make life easier for those of you who still 
believe that honesty is the best policy. Order 
one of my systems at no obligation, today. 


PRODUCTS 

HAT 

| э А THINK: 
Dept.PS One JS&A Plaza 

Noithbrook. 1.60062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call.......... (312) 564-7000 
©JS&A Group, Inc.,1979 
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The 
Insurance Store 
Motto. 


Some insurance agents offer the policies of a single 
insurance company. And that’s okay. 

But Insurance Store agents are independent. So 
they’re free to offer you all the policies, coverages 
and services of many leading companies. Which gives 
you a better chance to choose the plan that's best for 
your special requirements. 

You can depend on the Insurance Store agent to 
help you make that choice wisely (and to follow 
through with conscientious service when you need it). 

He or she might very well recommend one of our 
innovative Continental Insurance package policies. 
But if another company's policy can solve your prob- 
lems better, you can get their plan. That's the beauty 
of "freedom of choice?’ And that's the beauty of 
The Insurance Store. 

To find the nearest Store, call an agent listed under 
Continental Insurance in the Yellow Pages. 


= The | 
insurance 
Store 


featuring Continental Insurance 


From The Continental Insurance Companies, subsidiaries of The Continental Corporation 
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snappy hook 


makes mooring easy 


Boatsmen can latch on to a bobbing 


buoy in a snap with this new moor- 
ing hook. The Happy Hooker threads 
your line through the mooring eye and 
returns it to you in one smooth, con- 
tinuous motion (see photos above). 
Its swift action, the maker claims, 
allows your boat to maintain a safe 
distance from the mooring. The snag- 
free device fits on the end of any rod. 
Manufactured by Basic Designs, Inc. 
(Box 479, Muir Beach, Sausalito, 
Calif. 94965), the Happy Hooker re- 
tails for $16.95 and is available at 
marine dealers.—Kathleen Murphy- 
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Communicate in any language without saying a 
word, or learn a new language with the world's 
first computerized language translator. 


Learning languages is not easy. It takes 
books, classes, cassettes, and hard work. 

Now, however, you have a choice. You can 
communicate in a foreign country without 
speaking the language, or you can learn the 
language more easily thanks to a new elec- 
tronic miracle. 

Craig Corporation has just introduced the 
Translator-a pocket-sized personal com- 
puter that stores up to 7,000 words and trans- 
lates them from one language to another at the 
touch of a button. 

You enter a word in English on the alpha- 
betical keyboard, press the translate button, 
and the word is shown on the display in the 
foreign language. You have a choice of lan- 
guages such as Japanese, French, German, 
Italian, and Spanish. And you can translate 
from any one language into another. 

You program the unit with three small 
memory capsules which contain approximate- 
ly 1200 words each. By swapping capsules, 
you can change languages, so the unit will 
hold a total of 3,600 words in its three memory 
capsules. 


WORLD COMMUNICATION 

The Craig Translator is truly a pocket-sized 
translation computer that will help you com- 
municate in practically every major nation in 
the world— even if you don't want to learn the 
language. There are a series of numbers listed 
on the back of the computer which correspond 
to 50 of the most commonly used and most 
practical phrases. 25 of the phrases are com- 


plete statements such as: “How much does 
this cost?" The remaining 25 statements re- 
quire one or two additonal words like: "May | 
please have the..." You simply press the 
number for the phrase you want and then enter 
the missing word on the keyboard which has 
keys with both letters and numbers. 


When you press the translate button, your 
phrase is flashed on the display in the foreign 
language. If the phrase is longer than the 16 
character width of the screen, it rolls to the 
left— just like on a movie marquee. 


Armed with the 50 phrases and up to a 3,600 
word vocabulary, you can take your small in- 
formation retrieval system throughout the 
world and literally carry on complete conver- 
sations without saying a word. Just enter the 
translated phrase or word and show it to the 
person with whom you are communicating. 
Have that person enter the answer, and before 
long youll be carrying on complete conver- 
sations. You can negotiate prices at an out- 
door market, order from menus, clarify state- 
ments, read newspapers, and street signs. 


FOR THOSE WHO WANT 
TO LEARN A LANGUAGE 
Learning a language is not easy, and the 
Craig Translator is not a substitute for practice 
and hard work. The Translator is, however, a 
very valuable teaching aid—one that can 
accelerate the learning process and teach you 
more vocabulary faster. 
The most rewarding aspect of learning a 
language with the Craig system is "memory 


retention." When you need to know a word and 
can look it up at that very moment, your 
chances of remembering it are several times 
greater than in a classroom environment. 

The Craig Translator not only gives you the 
answer, it does so immediately—at that 
moment- so it provides a very useful learning 
function. And it's fun to use and carry with you 
all day long. 

The Craig Translator uses four systems of 
reinforcement. Reinforcement is a teaching 
concept in which the teacher praises you when 
youre right and gives you the correct answer 
when you're wrong. 


FOUR TEACHING SYSTEMS 
The Craig'sfour reinforcement systems are: 
Frequency You can sort out words by how 
frequently they come up in normal conversa- 
tion and then learn these words. Each one will 
be flashed on the display for a few seconds, 
and you say aloud the correct translation. 


Spelling A word is flashed in English and you 
guess the spelling of the foreign word which 
you then enter on the keyboard. If you enter it 
wrong, the unit tells you and then flashes the 
correct answer on the display. 

Category You can learn by category. Select a 
subject and access the associated words 
alphabetically. If you are preparing for a trip, 
you can learn all the words that relate to travel. 
Alphabet You can learn by the alphabet. Start 
at any letter and the unit will display all the 
words that start with that letter. 


ALL THE ANSWERS 
There are other features that make the 
Craig Translator an outstanding teacher: 
Spelling Program If you enter a misspelled 
word, the display will flash a question mark. By 
pressing a key, you instruct the unit to find the 
correct spelling. On the display will flash a 
series of words it thinks are the correct ones, 
and you simply select the right one. 
Double Meanings When you enter an English 
word that has two meanings in the foreign 
language, the unit will ask you which meaning 
by listing the possible choices. Again you 
select the right one by pressing a key. For 
example, "watch" would be two different 
things depending on whether it was meant as a 
verb or a noun. 


MEMORY CAPSULE 

The Craig Translator will accept other data 
so that eventually you will be able to store 
complete dictionaries, recipes, calorie equiva- 
lents, useful statistics, and other learning 
programs and then display this data on your 
pocket-sized information retrieval system. 

You don't even have to read the instructions 
to operate the unit. The unit will tell you how in 
six different languages. The Translator also 
contains the programs necessary to use your 
unit as a calculator or for currency conver- 
sions. It contains the metric conversion tables 
апа 20 words or phrases in six languages— 
words such as ‘hello, goodbye, and thank you.’ 


MANY PERSONAL USES 

If you are a language student or a frequent 
traveler, the Craig Translator would be the per- 
fect companion. That might appear obvious. 
But what about the shop owner who has to 
communicate with people from other coun- 
tries? Or the grandparents looking for the per- 
fect gift for a young high school student learn- 


(Continued on page 50.) 
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В. sticker 4 x 10 inches, printed Black & "Caution" Yellow on (glossy finished) vinyl = s 


Finally! Price includes Postage $4 95 
a8 ‘Bumper Sticker" that combines Handling, 


tasteful design, effective visibility, and اا ا‎ 

flexibility of numbers. Just cut the number combination 
(AM/SSB 1-40) or any ID number code that suits you and mount 
{ on the sticker. It’s easy and convenient. 


So go ahead,......use your imagination and be recognized! 
10-4 "Good Buddy" 


Ẹ 19/25 Make all checks or money orders payable to 
MUR PUBLICATIONS, 47 CHESTNUT STREET, RHINEBECK, М.Ү. 12572 
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Whenever You ve Got To... 
Tighten, 
Hold, 


Timing light 


has built-in tach 
and battery 


You need two instruments to check 
and adjust a car's ignition timing: 
a tachometer and a timing light. 
And ordinarily you'll make five 
electrical hookups. 

Heath's new timing light with 
built-in tach (kit CI-1098) changes 
| all that. One hookup to a spark- 

plug cable via a snap-on inductive 

pickup activates both tach and 
light. 

A rechargeable battery powers 

& = the timing light. This eliminates 

TH the two battery-post hookups you 

You Need Help... Р would normally make, and gives the 

light more flexibility—for use with 

boats, motorcycles, and other vehi- 

cles with engines that may have 


‚ the dependable help of tools by 
CHANNELLOCK. Precision made to 
ease the job. Drop forged of tough, 
high grade steel to last. Beautiful, 


high polish finish to make you proud | their batteries situated in awkward 
to own them. CHANNELLOCK. locations. 

Craftsmanship in every detail (at MEET To recharge the timing light's 

no premium cost). ME s built-in battery pack, you just plug 

SEND FOR its charger into an electrical outlet. 

p If the battery is run down, the 

CATALOG light can be hooked up to the car's 


| battery with conventional alligator 
clips that are provided. 

I've tried the light on a couple of 
engines and it works fine. It sells 
for $79.95 from Heath Co., Benton 
Harbor, Mich. 49022. The light is 
housed in a rugged plastic case, and 
is lightweight.—Ray Hill 


CHANNELLOCK, INC., * Meadville, Pa. 16335 
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Everybody's making money 
se ing microcomputers. 
Somebody's going to make money 
servicing them. 


New NRI Home er Course Shows You How to Make Money Servicing, Repairing, 
and Programming Personal and Small Business о PES 


Seems like every time you turn 
around, somebody comes along with a new 
computer for home or business use. And 
they're being gobbled up to handle things 
like payrolls, billing, inventory, and other 
jobs for businesses of every size...to perform 
household functions like budgeting, envi- 
ronmental systems control, indexing 
recipes, even playing games. 


Growing Demand for 
Computer Technicians... 
Learn in Your Spare Time 
Even before the microprocessor burst 
upon the scene, the U.S. Department of — * 
Labor forecast over a 100% increase in job 
openings for the decade through 1985. Most 
of them mew jobs created by the expanding 
world of the computer. NRI can train you at 
home to service both microcomputers and ` 
their big brothers. Train you at your con- ` 
venience, with clearly written "bite-size" 
lessons that you do evenings or weekends 
without quitting your present job. 


No Experience Needed | meaningful experiments building and Rush Card for Free Catalog... 
AM don't need prior — E ا‎ studying circuits on the NRI Discovery No Salesman Will Call 
tronics or computers to take this exciting Lab® Then you build your own test in- Send the postage-paid card today 
new course. NRI starts you with the basics, — truments like a transistorized volt-ohm for our 100-page, full-color catalog. It de- 
gives you a firm foundation to build "e And meter, CMOS digital frequency counter... scribes NRI's new Microcomputer Technology 
your personal counselor is URS avaliable, equipment you learn on, use later in Course in detail, shows all equipment, kits, 
ready to help whenever you have questions. your work. and lesson plans. And it also tells about 
Assemble Your Own And you build your own microcom- other NRI courses. .. Complete Communica- 
Microcomputer puter, the only one designed for learning. It — tions with 2-meter transceiver... TV/Audio/ 
NRI training also includes plenty looks and operates like the finest of its kind, Video Systems Servicing with training on 
of practical experience. You perform actually does more than many commercial the only designed-for-learning 25” diagonal 
М units. But NRI engineers have designed color TV with state-of-the-art computer 


components and planned assembly so it programming. With more than a million 

. demonstrates important principles, gives students since 1914, NRI knows how to give 
you working experience in detecting уоџ the most in home training for new 
and correcting problems. It's the kind opportunity. If card has been removed, 

=m of hands-on" training you needto write to: 


repair and service 
units now on the NRI Schools 
market. McGraw-Hill Continuing 
Education Center 
3039 Wisconsin Ave. 


Washington, D.C. 20016 
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' These three Case Sharks are con- 
- sidered by experts to be among the 
. finest lockblade knives made any- 
` where — at any price. 


More than 150 hand operations go 
into the making of each knife. For 


Strip-it Like 
“THE PROS” 


The “New Generation” 


PAINT REMOVER 


Use К8-3 . . . the Paint Remover preferred by 
professionals to strip the tough New Generation 
finishes like the epoxies, urethanes and acrylics. 
| Its super strength also removes up to eight coats 
of conventional oil and latex paints and enamels. 
KS-3 is a non-flammable, clear, non-staining, 
semi-paste formula. For use on metal, wood or 
masonry ... indoors or out! 

Available at hardware, home center and paint 
| stores or order postpaid from: | 
Kiean-Strip Dept. Р Box 1879 Memphis, TN 38101 


Shark Tooth P197 LSSP 


Hammerhead P159 LSSP BE 


т = == мен вен кеш сит m иш алы 


н а E Lora uper ' : 
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quality you can see and feel. Brass 
liners and bolsters give them greater 


strength. For a lifetime of hard use. 


Case Sharks can 
handle any job you 


can put to a knife. € | d 
The world's finest cutlery. 
W R Case & Sons Cutlery Co Bradiord. PA 16701 
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—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Readin 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
Hmm: the practical details of all types 
or construction in your spare time at 
home. Mail coupon below or phone 
TOLL ЕКЕЕ see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 

e PHONE TOLL FREE (24 HRS.) 

1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, lll. 60616 


CHICAGO TECH/School for Bullders Veterans 
Dept, PS-69 2000 5. Michigan Аме, Check 
Chicago, IIl. 60616 Here [ ] 


Please mail me a Free Trial Lesson, Blueprints 
and Builders Catalog. | understand there is no 
obligation—no salesman will call. 
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Table turns your router into a light- 
duty shaper; it also accepts saber saws. 
The combination dust pickup/blade 
guard is raised here for clarity. 


Turn your router 
into a shaper 


Not many of us have the money or 
the shop space for a shaper. The 
space- and money-saving alterna- 
tive is a small router table like the 
new model 25443 from Sears. To- 
gether, it and your router may not 
have the power of a true shaper, 
but they will definitely have the 
versatility. Here's what they can 
do: 

€ Conventional shaping guided 
by two adjustable fences. 

è Shaping with piloted bits. 

e Shaping with a roller guide 
(best on curved edges). 

e Shaping guided by a miter 
gauge (great for working the ends 
of narrow stock). 

è Light jointing with the fences 
staggered. 

The table is well designed. Its 
ribbed surface is rigid, and the 
valleys collect dust to avoid build- 
ups under your work. The fences 
adjust easily, either separately or 
together as a locked unit. There’s a 
combination dust collector/blade 
guard that works well in some 
applications. For other uses, how- 
ever, it must be removed, and in 
the long run I simply quit using it 
entirely. 

Bonus: Though the instructions 
for the router table don’t mention 
it, you can also mount a saber saw 
under this rig with little or no 
modification. 

The price of Sears model 25443 
router table is approximately $50.— 
A.J. Hand. 


Portable refrigeration 
breakthrough makes 
ice chests obsolete? 


New Solid State Refrigeration Modules no 
bigger than your watch, have More Cooling 
Power than a 101b. Block of Ice. 


Your ice chest is bulky, awkward to carry, 
messy and inefficient at keeping its contents 
cold. You have to buy ice every day, if you can 
find it, throw away the spoiled soggy food 
and drain off the water repeatedly. 

Conventional portable refrigerators are 
either too heavy, too noisy, drain your bat- 
tery too quickly or need to be kept level. 

These problems and inconveniences have 
finally been resolved in one totally new pro- 
duct - the Koolatron 12 volt portable elec- 
tronic refrigerator. We believe the Koolatron 
portable represents suchadramaticadvance 
in refrigeration for recreational use that all 
existing methods are now outmoded. 


USES AEROSPACE 
REFRIGERATION MODULES 

The Koolatron portable cools your food 
electronically with solid state thermoelectric 
refrigeration modules. These same powerful 
modules are used by military and aerospace 
scientiststo coolcritical components in rock- 
ets and satellites. They use thermoelectric 
cooling because of its absolute reliability, 
insensitivity to motion or level, small size & 
weight and minimal battery drain. 


WHY IS THE KOOLATRON PORTABLE 
SO MUCH BETTER THAN AN ICE CHEST? 

An ice chest maintains an air temperature 
of 50-60 deg. F. Meat and milk spoil rapidly 
at temperatures above 50 deg. F. which is 
why the top of your meat will go bad even 
when it is sitting on ice. Koolatron portables 
maintain normal home refrigeration temper- 
atures of 40-45 deg. Е even in 95 deg. Е. 
weather. : 


Two of these miniaturized thermoelectric mo 
ules replace all the bulky complex piping coils, 
compressors and motors in conventional portable 
refrigerators. The modules pump heat from your 
food into efficient heat sinks where it is dissipated 
by a quiet fan. They operate on a principal called 
the “Peltier Effect" – passing electricity through the 
junction of dissimilar metals causes heat to flow 
away from the junction. 


BOATING, FISHING, CAMPING, HUNTING 

Fits into virtually any boat, van or camper. 
Carry itonthe back seat during cartrips. Ideal 
for fishing and hunting - bring your catch 


back home fresh (a few loads of fish fillets f 
could pay for your portable). Use it for gro- — 
cery shopping, medicines, carrying film, _ 
salesmen's samples. Take it to the drive-in - 


movies, auto races and other sporting 
events. With an inexpensive battery charger 


you can use your Koolatron asa · 
bar fridge all winter and a patio 
fridge in the summer. Run it in 
your motel room at night and en- 
joy a midnight snack whenever 
you feel like it. We have customers 


using our portables on construction | d : -y О offood at house- 


sites, in workboats, laboratories and even 
in locker rooms for a "cold one" after 
the game. 


THE ULTIMATE 
PORTABLE REFRIGERATOR 

It weighs less than most coolers with a 
block of ice but holds over 40 pop cans 
or 40 Ibs. of food in its large 36 qt. capacity. 
Plug it in a lighter socket in your car, boat 
or van or operate it from a 12 volt battery 
charger plugged into 110 volts. Cold con- 
tents will stay cold overnight with unit off. 
Draws a maximum of 4 amps., averages 
about 2 amps. at 70 deg. F. with the ther- 
mostat on. Keeps your food cold and dry. 
Exteriordimensions аге 21'Lx16"Wx16"'H. 
Interior dimensions are 16"L x 11-1/2"W 
x 12"H. 


BUILT-IN QUALITY AND DURABILITY 

The rugged "ABS" caseis filled with the best 
insulation available – rigid urethane foam. It 
has a “150 Ib. test” handle and non-rusting 
polypropylene hinge and latches, with stain- 
less steel fasteners. The exterior is harvest 
gold with a white interior and has 4 non-slip 
rubber feet. Your portable comes with a 9 ft. 
detachable cord which plugs into your ciga- 
rette lighter. It also has terminals for attaching 
wires directly from a battery or fuse panel. 
The same terminals are used for your battery 
charger clips when operating from a charger. 
A reverse polarity warning light & buzzer are 
included. The Koolatron was designed so 
that the fan motor can be replaced by you 
with only a screwdriver. No other service 
should ever be required except for physical 
damage which can be repaired at our depots 
in Batavia, N.Y., or Barrie, Ontario. 


GUARANTEE. 21-DAY MONEY-BACK 
TRIAL PERIOD 
Your Koolatron comes with a written 
۴ 1 year guarantee plus 
complete instructions 
, and helpful informa- 
tion about batteries 
i and chargers. If for 
Ka F any reason you are 
Fj not totally satisfied, 
return it for a prompt 
refund in full. 


BUY NOW AT OUR 
NEW LOW PRICE 
Good news. Our in- 
creased sales have 
overcome mounting 
material costs. So for 
now we can passona 


e 


The Koolatron por- 
table keeps 40 Ibs. 


и hold refrigeration 
temperature but weighs 
only 15165. Only 21" x 

16" x 16" ext. Model F1A 

shown. 


saving of $10.00 per unit. Formerly $169.00. 
Now $159.00 + $7.00 handling and shipping 
($179.00 in Canada). 
ADJUSTABLE THERMOSTAT OPTION 
For an additional $10.00 you can order 
the Koolatron portable with an adjustable 
thermostat in place of the standard fixed 
temperature thermostat - order Model F1A. 


PAYS FOR ITSELF 
Ifyou are regularly using ice, your Koolatron 
portable will pay for itself with the money 
you save on ice, spoiled food, restaurant bills 
and the gasoline used looking for ice. 
Don't Waste Another Dollar on Ice! 
Phone your order in collect to 


705-737-0842 


Koolatron Industries Limited, 

56 Harvester Ave., Batavia, New York 14020 
230 Bayview Drive, Barrie, Ontario, Canada 
Or use this handy order coupon. 


[stoolatron | 


| INDUSTRIES оер. 573 
LTNEET ED 


56 Harvester Ave., Batavia, New York 14020 
Canada: 230 Bayview Drive, Barrie, 
Ontario L4N 4Y8 


Send me... Koolatron F1 @ $159.00 ($179.00 
| in Canada) + $7.00 each for handling and 
delivery in USA or Canada. (N.Y., Ont. and Que. 
| residents add sales tax.) 
— | want model F1A and have added $10.00. 
| | understand that | may retum it undamaged 
| within 21 days and get a full refund if | am | 
not satisfied. | enclose my О check О money 
| order for $ or, please charge my O Visa | 
* []Mastercharge O American Express. 


ROE س‎ | 
O Send brochure only | 


Expiry Dale : 


Signature 
| (necessary to ship merchandise) | 


| Мат | 

| Аана ———————Ó ъз = 5 | 

Bl n =—————===—=—=ыг | 
Zip 


State 
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A FREE TRAIL GUIDE 


TO SOME GREAT 4-WHEELIN~ 
JUST FOR TEST-DRIVING A SCOUT: 


Snaking your way through deserts, 
mountains and plenty of natural 
beauty in the Flaming Gorge 
National Recreation Area. Photo- 
graphing wildlife in the Everglades 
of Florida. Or exploring the deserted 
Pacific Coast of Baja, California. In 
all these beautiful places, what 
youre really doing is 4-wheeling at 
its best —in territory far too demand- 
ing for an ordinary car. But made to 
order for the International? Scout. 
To celebrate this special knack for 
4-wheeling, Scout is making avail- 
able the unique new North American 
Trail Guide. It's a never-before- 
published, 224-page book full of 
maps, articles and travel tips that 
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you through some 
of America's prettiest and 
most interesting 4-wheeling trails. 
The Trail Guide can be purchased 
for $6.95... but right now, you can 
get one free, just for test-driving 
an International Scout. 
The 4-wheel-drive Scout is the 
perfect vehicle for those rugged 


SCOUT. 


ES 
$ 


Anything less is just acar _ 


The 224-page North American Trail 
Guide... free with every Scout test 
drive. 


expeditions. A powerful engine for 
the steep climbs. Heavy-duty axles 
and suspension, plus an all-welded 
frame, to really take the pounding, 
And plenty of cargo space. 

So come in for your free Trail 
Guide, and get started on one of 
those breath-taking trails. Anything 
less is just a road. And once you test- 
drive a Scout? II, SS II, Traveler? 
or Terra? you'll see why anything 
less is just a car. 


= 
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INTERNATIONAL HARVESTER 


Self-adjusting legs (left) automatically 
level a ladder on steps or uneven surfaces; 
eliminate unsafe blocks (right). 


Ladder leveler 


Chances are that the last time you 
had to set up a ladder on steps or a 
sloping surface, you balanced one leg 
on a pile of blocks or bricks—and 
thought yourself pretty clever. Pretty 
foolish is more like it, though: 15 feet 
up on a shaky ladder is the wrong 
place to discover the law of gravity. 
This U-tube ladder leveler has no 
pins or bolts to set; its legs adjust auto- 
matically. The telescopic legs are in- 
terconnected by a ball chain so when 


one rises the other falls—until weight | 


is applied. Then a section of balls bows 
into a locking sector in the top center 
of the tubular frame. 

The frame, bolted to the ladder 
uprights, is adjustable for widths from 
11 to 18 inches. Made by Kolmak En- 
terprises (Toronto, Canada), the level- 
er is available in the U.S. through 
Levelmatic, 2000 N. Indian Ave., 
Palm Springs, Calif.—David Scott 


With weight applied, ball chain connect- 
ing the legs locks into place (top). Lift the 
ladder and legs are instantly freed. 


StapleTackers E 


Trojan 


Household Staple Tac ke: 


Ini ин На and Uses 


Trojan Heavy-Duty 


Dual Power Staple Tacker 


TR-40 Standard Household Tacker — Light, compact, easy 
to operate. Designed for the lady of the house to staple 
curtains, fabrics and other light jobs. 

TR-70 Heavy-Duty Pistol Grip Tacker — Ideal for overhead 
ceiling tiles and insulation stapling. Pistol grip action holds 
Tacker firmly against work. 

TR-80 Extra Heavy-Duty Dual Power Tackers — Regular 
Power for normal jobs. High Power for heavy material. Perfect 
for carpeting, upholstering, screening, displays, etc. 


Parker Manufacturing Co. Worcester, MA 01613 


GUAYABERA SHIRTS For decades the GUAYABERA shirt has been 


synonymous with graceful and casual living in Latin America. The elegant design and casually 
free tailoring will insure confidence in your dress and appearance turning a simple evening into 
an event. 
Order TOLL FREE 
(credit cards only) 
1-800-824-7888 
(in Calif. 
1-800-852-7777) 
and ask for 
Operator # 445 | 


Intricate design — The front and back 
of the shirt have 3 pleats. Each pleat is 
formed with 6 double stitched folds 
with a 4 inch plain stripe in the 
middle for balance. Each sleeve 

has a pleat running the length 

of the sleeve. The bottoms of 


the shirt and sleeves have an inch S 
and a half border with buttons. ge^ 


4 pockets — are wide 
and deep allowing you 
to carry otherwise 
bulky materials with 
ease and grace, 

The unflapped 

pockets are 


double stitched. m. | 
| | 


Colors: White 
and Lt. Blue 
Sizes: (neck) 


XXL 17% 


$22.00 


(includes post.) 


Satisfaction guaranteed or full refund. 
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If you want to put things up... or down 


Comfortable fit — 

the GUAYABERA 

is designed to wear 

loosely allowing i 
maximum freedom of 

movement. The free | 
hanging shirt has two side 

vents with 3 slits which 

may be unbuttoned to 

adjust to your particular E 
build. As the evening , 

wears on the 65% dacron — 35% cotton 


GUAYABERA will keep its shape and fresh 


look. 
Imported by 


ORLEANS COMPANY 


New Orleans, Louisiana. 


| Orleans Company P.O. Box 4190 PS-6 


5007 River Road New Orleans, Louisiana 70178 
| Color/Size Color/Size 
| 


| Name 
i Address 


| City State Zip 


| 
| $22 O Check/MO O VISA O MC Am. Exp. О CB O DC 
| Card # 


| Expiration Date 


| Signature 


JUNE 1979 | 23 


The craftsmen at Realtime" have done some- 
thing quite unusual. They've created a dramatically 
thin, rugged alarm chronograph for under $250. 

In fact, way under $250. 

And while they've trimmed their timepieces 
profile to a slim 9mm, they have done it without 
sacrificing a single feature, or compromising 
quality. 

We have yet to see an alarm chronograph that 


even approaches the value of this superb new prod- 


uct, either in a store or offered through the mail. 


Microcomputer technology pushed to the limit. 

It's truly remarkable the amount of information 
you can now carry on your wrist, especially when 
you consider it's within a piece of jewelry no bulkier 
than an ordinary, slim wristwatch. 

With this chronograph, you have bright liquid 
crystal digits always telling you the time of day. 

In hours, minutes and seconds (with accuracy to 
+5 seconds a month). 

What's more, you can even program the hours, 
minutes and seconds for any other time zone you 
wish for immediate recall, thanks to Realtime dual 
time-zone feature. 


5 POPULAR ALARM CHRONOGRAPHS COMPARE THINNESS. 
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Texas Instruments ($425) 42.00 mm 
Advance ($100) 11.5 mm 
Citizen ($225) 44.0 mm 
Seiko ($250) 10.5 mm 
Realtime ($99) 9.0 mm 


It's a multitalented wrist alarm too. You may set 
it to beep-beep you in both time zones, 
and at precisely the minute 
you choose. 


And because ot Realtime’s “PM” indicator, 
you wont be setting your alarm for the 
evening when you had intended to set it for the 
morning. 

Is it Monday in New York? Or Tuesday in 
Hong Kona? You'll never have to ask that question 


Switches chronograph 
from normal time mod 
to stopwatch opera- 
tion ("ST"), to second 
time zone ("T2"), їо 
alarm setting ("AL"). 


This flag comes 
on with second 
time zone data 
and alarm 


Continuous display of 
hours, minutes and 
seconds for two time 
zones. In second time 
zone mode, "'T2" flag 
appears. 


Rolls off every 
„ Second. Or chan 

to the date. Built-in 
4-year auto calendar 


TIME MODE. 


setting. adjusts to end of month. 

Flag shows cor- = Flag shows alarm set. 

rect day of week This audible reminder 
ineach time zone. 


beep-beeps for 1 

minute on the exact 
minute of its setting. It 
returns 24 hours later. 


„ Resets time, date, 
alarm, day of week 
and month. Also 
silences alarm. 


Appears between 
12 noon and mid- 
night in normal 
time mode. Also 
works in conjunc- 
tion with alarm 
setting. 


Even when switching 
back for a time check, 


Б" Starts and stops 
stopwatch function con- 


» the count. If 


tinues uninterrupted. ato cont 
Events can be timed for uring $ 

up to 12 indicated hours. ene DOM 
Beyond that, hour display BUM 
starts over at "4" without 9 allowing 
interruption. automatic 
Colon flashes when i, changeover 
time is displayed. Indi- io total 
cates time is still elapsed time 
accumulating. display. 


Moving flag records 41/10 
seconds. Face shown reads: 
9 hours, 59 minutes and 

36.4 seconds. 


esets stopwatch to 
zero for next event. Also 


STOPWATCH MODE. 
activates ó-second split time 
display anytime during the count. 


| again. The day of the week is always displayed. To 


see the date, simply flick a button. When the sun's 
down, press another and the Healtimes face is 
instantly illuminated. 


NALLY. AN ALARM 
ALL FUNCTIONS 


And just as quickly as you recalled the date, 
you can set into motion a full-featured stopwatch. 
By the way, this stopwatch doesn't just count to 59 
minutes like many other chronographs do—but up 
to 12 hours or more. It also precisely cleaves every 
second into tenths. 

You may record split times, lap times 
or freeze the figures anytime. 

You may even alternate between 7 

your stopwatch functions and FK 

normal time ones without con- / 
cern; by activating one mode, 
you don't interrupt the other. 


$99 buys an 
honest design as: Р 

We wish you had a Realtime CO 
alarm chronograph in your hands 
right now. You'd see and feel the differ- 
ence a 100% solid stainless steel case makes. (Most 
other comparably priced chronographs are chrome 
plated and not solid stainless.) Realtime's back and 
bracelet are also solid stainless. And every one of 
those bracelet links is double stamped to produce the 
exact size and taper required. Each link is then 
ground and polished. (We defy anyone to find work- 
manship like this, elsewhere at this price.) 

You'll also notice theres no front speaker grill 
on this alarm chronograph; it doesnt need one. The 
alarm sound emanates from the rear of the case. 
Many other chronographs, in trying to look like 
Seiko with its front- mounted speaker, cleverly paste 
on printed front grills. These are functionless; they 
are just imitation. Everything you see on your Heal- 
time chronograph is there for function, not for show. 


CHRONOGRAPH WITH 


ANDNOFAT. 


Water? Don't you worry. 
The Realtimes face crystal isn't plastic like most 
chronographs you see. Its tough rock crystal. 
And not only is it hard enough to resist scratches, 
but it is fitted so tightly to the case that the chrono- 
graph has passed water immersion tests of up to 
100 feet. We know of no other chrono- 
| 4 QGgraph-at any price—that can offer 
m you this security. 
s This chronograph also has no moving 
parts to break down, and it is unlikely that 
. servicing will ever be required even after 
A years of hard use. It comes with batteries in 
SJ place (easily changed by any jeweler), a one- 
¥ year factory warranty from its manufacturer, 
complete instructions, convenient service-by-mail 
facilities right here in the U.S., and The Sharper 
[Images own guarantee to customers: if for any 
reason at all, you are not completely delighted with 
your purchase, please return it within two weeks tor 
a complete and courteous refund. 


ORDER ЛЕ. TOLL-FREE. 
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я Credit card holders may use our r toll- Бы е. 
а ing number, for quickest delivery. Or send check 


n = for $99 plus $1.50 delivery. Add $5.94 tax in СА, 
н -aa 621-5559 


in n Illinois (800) 972-5858 


THE SHARPER IMAGE: 


260 California Street, Dept. 51, San Francisco, CA 94111 
ар Э) 788-4747 
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SAY SMOKEY 


A clinic on cars by Smokey Yunick. America’s most famous mechanic 


Knocks with standard fuel 


| have a 1973 Mustang 302 V8 with auto- 
matic transmission, power brakes, and 
power steering. 

I've always kept it timed at 12 degrees 
advance (factory spec is six degrees) with 
fine results. Then, at 55,000 miles, it be- 
gan making what sounds like a spark 
knock. This happens when its fully 
warmed up and continues until it shifts 
into high—unless | start out very slowly. 

| retarded it to factory specs, with the 
same results. A mechanic who has always 
done conscientious work for me did not 
find the answer. He even ran water 
through the carburetor to wash carbon 
from pistons with the motor running. 

On a trip you'd never know a thing was 
wrong unless you made a few starts. It 
now has 62,000 miles on the clock. 

Laverne Stadel, Lansing, Mich. 


You have too much advance for today's 
standard fuel. Use higher octane fuel—if 
it's available and you don't mind the extra 
cost. And your ignition advance needs 
slowing down when in high-vacuum con- 
dition. The third, and maybe most practi- 
cal, solution is to reduce compression 
with a piston or head-gasket change. 


Shocks to suit 


Are these J.C. Penney tapered metering- 
pin shock absorbers worth the money 
($15 each)? 
| have a '74 Buick Electra with 85,000 
miles on it and it's due for a new set of 
shocks. Normally | drive by myself or with 
one passenger. Are these shocks as exclu- 
sive as their literature claims? 
Bill Bilter, Memphis, Tenn. 


They look O.K., and I've driven cars with 
them. They felt good. But shocks are very 
much a part of vehicle dynamics tailored 
to the particular vehicle. It's hard to be- 
lieve one shock can be right across the 
board. Could well be its design is su- 
perior, but a specific application might 
present some problems. Another factor 15 
durability. Who knows what that's gonna 
be? One guy 1 know who has logged 
10,000 miles with a set on a Vega has no 
complaints yet. [For more information, 
see "New Shock Absorbers," this issue. | 


No no-lead 


During the past year | purchased an Olds- 
mobile Cutlass with a 260 V8 engine. 
While on a trip recently, | was in a remote 
area and needed gas. | couldn't find any 
unleaded. In desperation, ! filled my tank 
with regular gasoline. Did | damage the 
engine? My friend says | might have. 
Another said the only thing that might 
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have happened was that | ruined the 
catalytic converter. What do you say? 
The second man also states that leaded 
fuel would be a help in lubricating the in- 
ner parts of the engine. It got to be quite 

an argument. 
Richard Renhed, Burlington, fa. 


/ don't think you hurt the engine at all. But 
you sure took the goody out of the con- 
verter. That is, physically you didn't do 
any damage, the converter just doesn't 
work chemically any more. If you have to 
be "emissions-legal' some day, you'll 
have to replace the converter. 


Stalling turbo 


Help, please. | purchased a new 1978 
Buick Skylark with a turbocharged 231 V6 
engine with automatic transmission. 
Since new, the car has stalled when accel- 
erated from a dead stop in traffic. The 
dealer's mechanic has timed the engine, 
adjusted the carburetor, and checked all 
possible sources he knows of to find the 
trouble. 

Now the car will not run unless we let it 
warm up for at least three minutes before 
we place it in gear, and it still stalls occa- 
sionally when starting to pull into traffic. 

The engine has approximately 3400 
miles on it and gives a steady 19 mpg dur- 
ing combined driving. 

Any help? 

Walter F. Tunks, Burlington, Wash. 


Walt, many other Skylarks and Le Sabres 
have the same problem. The fix is Buick 
series Bulletin 78-Т-25, dated April 5, 
1978. I can't go through it in this space— 
it's 10 pages long. There are some parts 
changes-—all little —but they vary with mod- 
els and equipment. Main thing is this: Un- 
less it's done by the numbers, complete 
and accurately, odds are against a fix. 

Have it done right and I bet you'll get the 
relief you need. 


Car starts by itself 


My 1974 Capri has a mind of its own. | was 
washing the car's engine with the keys in 
my pocket and the car in first gear. | was 
about finished when the car's starter en- 
gaged and the car started moving out of 
the car wash. It traveled about three car 
lengths before | was able to stop it. But the 
only way to stop the starter motor was to 
remove a battery cable. With the ignition 
off, when | replaced the battery cable the 
starter engaged and the car ran, but quit a 
few seconds after | again removed the ca- 
ble. After an hour of this | had it towed 
away. The garage said it cleaned a lot of 
grease and dirt away from the solenoid 
and it was fine. 


Twice before | had trouble after wash- 
ingthe car's engine. Those times the start- 
er motor stayed engaged after | started 
the car but was okay after a short dry-out 
period. 

Is there a faulty part on this particular 
car, or is there a real safety problem with 
the Capri? 

M. D. Kubischta, Apple Valley, Minn. 


At the starter solenoid there is full battery 
power from a battery cable; also a wire 
that gives ignition a full 72 volts in the 
starting mode, and another wire that ener- 
gizes the solenoid. When the solenoid is 
energized, a connection is made to the ig- 
nition with higher than usual voltage to 
aid starting. The grease and dirt, water- 
soaked in a wash job, make a circuit of the 
starter, solenoid-starter, and ignition 
booster. The car starts and runs, and the 
starter stays engaged. | don't consider this 
a dangerous fault, as it happens very rare- 
ly, but / suppose if it was my car and the 
damn thing ran over me I'd feel different. 


Erratic idle 


My Dodge Dart with a 225-cu.-in. slant-six 
has a peculiar idle problem. When I start it 
the first time in the morning to head for 
work, it idles fine. But later, after! shut the 
car off and return to drive it, it won't idle at 
all, or if it does idle the least bit, the min- 
ute | step on the gas it stalls. To get it to 
idle, it has to be choked aimost fully. 
When | slow down at corners, | get that 
lean-mixture pop-back through the ex- 
haust. What ails it? 

Scott P. Brennan, Cookstown, N.J. 


You have carb trouble. Possible causes: 
float absorbing fuel, bowl base-gasket 
wrong and leaking (happens a lot), bow! 
vent not opening, leaking needle and seat, 
and maybe the canister filter not work- 
ing. 


Keeps a spare distributor cap 


I have a 1972 Chevy 34-ton pickup with 350 
V8 and four-barrel carb. | am constantly 
replacing the distributor cap—about three 
to four times a year. 

! have trouble starting the engine after a 
heavy overnight rain. But when | put a 
new distributor cap on, it starts. | carry a 
spare distributor cap in the truck all the 
time. Can you give me an answer to this 
problem? 

F. Shober, Williamstown, N.J. 


Look for oil vapor from loose distributor 
bushings, high crankcase pressure, andi 
or poor draining of distributor. Lube can 
coat the interior of the distributor cap so 
that moisture creates a circuit. High sec- 
ondary voltage then cuts through, upset- 
ting normal voltage timing and distribu- 
tion. Also, it could then send it to 
ground. 

Be sure the cap has a small atmospheric 
vent. A short-term fix would be a plastic 
shield to assure no direct water expo- 
sure. 


Wants more performance 


lordered a 1979 Camaro with a 350 engine 
and four-barrel carb. | received a 305 two- 
Continued 


The "Hermes Head” was the 
first stamp of Greece. It bears 
the denomination of 1-lepton 
and portrays Hermes, winged 
messenger of Greek myth- 
ology. 


The 2-skilling "crowned nu- 
meral” design of Iceland was 
based on a Denmark stamp. 
Only 40,000 were printed — 
and they are extremely diffi- 
cult to come by today. 


The International Society of Postmasters announces 


The steamship on the 1 real 
stamp of Peru represents the 
method by which mail was 
delivered in that country 
when its first stamp was 
issued in 1857. 


"Liberty Seated" is the theme 
of the first stamp of Liberia. 
Based on a British colonies 
design, it differs in that the 
helmet has become a cap, and 
the figure is on a stone jetty. 


The famous Penny Black of 
Great Britain, the world's first 


postage stamp. It bears a 
classic portrait of the young 
Queen Victoria. 


“Tiger's Head" 
of Afghanistan. 


OFFICIAL GOLD ON SILVER PROOFS OF 


jorld’s first Stamps 
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Guatemala's first stamp is 


Portion of Guatemalan stamp 


based on its Coat of Arms. enlarged to show fine detail 
The sun symbolizes liberty. in gold on sterling. 

The branch of live oak, 
patriotism, And the laurel 
branch, victory. 


The 1-candareen stamp of 
China is identified by its 
"Imperial Dragon" motif. The 
Chinese characters stand for 
the Great Tsing Dynasty. 


Bolivia's first stamp, the 5 

centavos, depicts a condor — 
the large bird native to the 
Andes —perched on a globe. 
Philatelists call it the "Condor 
Issue” 


A definitive collection of 73 historic stamps —the first stamps 
ever issued by the 73 nations that were the first to issue postage stamps. 
Authentically re-created in 24kt gold on sterling silver. 


IN THE YEAR 1840, the first postage stamp 
in history was issued. It was a stamp of 
Great Britain, which came to be known as 
the ‘Penny Black: This historic stamp was 
destined to change the course of life through- 
out the civilized world. For it heralded the 
issuance by other countries of their own 
stamps —and eventually resulted in an inter- 
national postal network linking peoples in 
every corner of the globe. 


Now, the International Society of Post- 
masters will pay official tribute to the first 
stamps of the world by issuing an unprece- 
dented collection. 


Authentic re-creations of world's first stamps 


Working from the actual stamps themselves, 
the sculptors of The Franklin Mint will 
re-create the designs for these historic stamps, 
capturing all of their distinctive features. 
Then the mint's master craftsmen will strike 
each gold electroplate on sterling silver stamp 
in flawless Proof quality. 


The result will be a collection of entirely 
accurate replicas of stamps that are among 
the most significant in history. Stamps con- 
sidered among the world's most interesting 
philatelic treasures. 


Officially authorized and authenticated 


To certify that each gold on sterling stamp 
bears the approval of the International 
Society of Postmasters, the official symbol of 
the Society will appear on the reverse of each 
minted stamp — and the designation 24kt gold 
on sterling silver. 

So that each subscriber will be able to 
display the collection at home, a custom- 
designed hardbound album will be included 
as part of the collection. And a special magni- 
fier will be provided to study the stamps in 
detail. 

Issued in limited edition 


The World's First Stamps will be issued in 
limited edition — and it is being made avail- 
able only until the end of this year. After that 
date, it will never be offered again —any- 
where in the world. 

The collection will be issued at the 
convenient rate of one per month, and the 
guaranteed issue price for each 24kt gold on 
sterling stamp is just $19.50. 

To acquire this important new collection, 
your subscription must be entered by July 31, 
1979. Mail the application at right to the 
International Society of Postmasters, c/o The 
Franklin Mint, Franklin Center, Pennsylvania, 
by that date. 


Gold on sterling stamps shown actual size. 


@ 1979 FM 


Advance Subscription Application 


OFFICIAL GOLD ON SILVER PROOFS OF 
4 | c 
The World's first Stamps 
Must be postmarked by July 31, 1979 


The Franklin Mint 
Franklin Center, Pennsylvania 19091 


Enter my subscription for The World's 
First Stamps, issued by the International 
Society of Postmasters, and consisting of 
seventy-three 24kt gold on sterling silver 
proof stamps to be sent to me at the rate 
of one per month. 

I need send no money now. Bill me 
$19.50* for each gold on sterling silver 
proof stamp in advance of its shipment. 


* Plus my state sales tax. 


Signature 


Mr. 
Mrs. 
Mag gg 


PLEASE PRINT CLEARLY 


ALL APPLICATIONS ARE SUBJECT TO ACCEPTANCE, 


Address 
City 


State, Zip 
26 


Limit: One collection per person 


THE FRANKLIN MINT 18 THE WORLD'S LARGEST PRIVATE MINT. IT 1& HOT 
AFFILIATED WITH THE U.S. MINT OR ANY OTHER GOVERNMENT AGENCY. 
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"Say Smokey—" 


[Continued | 


barrel. | would like to have the perfor- 
mance of a 350 or better, and would like to 
know what four-barrel carburetor and in- 
take manifold would suit my needs. I'm 
also thinking of headers and dual ex- 
hausts and would like a suggestion on 
which would do a good job. 

Steve Messier, Burlington, Vt. 


There's nothing you can do to a 305 to 
duplicate the torque of a 350. You can in- 
stall a Holley four-barrel manifold and 
carb for the job, but you have to turn the 
engine tighter to get more hp. You'll never 
match the torgue. 

/ doubt you'll find the objective in dual 
headers, either. 

Looks to me like your best deal is to use 


Tes, I | А танур" 
NED "PASTE WAX | эо ME the manifold and carb from the 350 and 
Dr aim for a down-the-road 350. Those 
PRIS ree: things run pretty damn good. It's next to 
ruin crus impossible to top 'em and meet emissions 
| Specs. 


Wet air filter 


| own a 1976 Buick Skylark with a 231-inch 
V6 and automatic transmission. Every 
1000 miles the air filter turns black. It's 
also wet, possibly with gas. Is this nor- 
mal? If not, what can | do to prevent it? 
Baird Emmons, Scranton, Pa. 


Buick's Oil Leak Series Bulletin 78-T-40, 

dated July 14, 1978, has the answer. 
With engine running and a vacuum 

gauge hooked to the oil dipstick tube, the 


Give your tools a new lease on E as 
T | BAN > = ms Т | por flow back through the air cleaner. 
life with CIITT9 & §:: products 


^ Ticking noise 

| have just purchased a 1977 Buick Cen- 
tury with a 350 engine. It now has 532 
miles. When | start it in the morning or 
after it sits for several hours, there is a tick- 
ing noise in the engine that sounds like a 
valve lifter or lifters. The noise goes away 
as soon as the oil-pressure light goes out, 
which is usually in two or three sec- 
onds. 

The dealer changed the oil to a multi- 
viscosity grade and said the noise would 
probably disappear. The noise did not dis- 
appear. Could this have a detrimental ef- 
fect on the engine? If so, what is my next 
step? 

John Fedors, Somerset, N.J. 


For noisy engine start-ups, it's a big help 


| | OUID diea to switch to an oil filter with a check valve 
۴ RE NCI that stops oil drain-back. on long 
iis A stops—A-C PF47. 


NUMBER 


Surging problem 
Ops squeak’ 7? 


mM. HM see AMT Recently | took delivery of a Plymouth Ho- 
ae Pm rizon with a standard transmission. Dur- 
SUED BOLTS AM Т o PINE ing the first 300 miles or so the car per- 
D accom ^ WR NS ie os ЁН formed well. After this, the engine started 
"surging" or "pulsing" under various 
speeds and driving conditions. After 
many trips to my dealer—who adjusted 
the timing and carb variously from specs 
and also changed plug type (cold to hot) 

Continued 
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How to Profit from The Revenue Act of 1978 


The Ultimate 


Tax Shelter 


T: experts are now referring to a 
small, privately owned corporation as 
"The Ultimate Tax Shelter.” This is 
especially true with the passage of the 
Revenue Act of 1978. This law makes 
most former tax shelters either ob- 
solete, or of little advantage.  Invest- 
ments affected include real estate, oil 
and gas drilling, cattle feeding, movies, 
etc. These former tax shelters have lost 
their attractiveness. Aside from that, 
these tax shelters required a large invest- 
ment. Only a small segment of the popu- 
lation could benefit from them. 

I've written a book showing how you 
can form your own corporation. I've 
taken all the mystery out of it. Thou- 
sands of people have already used the 
system for incorporation described in 
the book. I'll describe how you may 
obtain it without risk and with a valuable 
free bonus. 

A corporation can be formed by any- 
one at surprisingly low cost. And the 
government encourages people to incor- 
porate, which isa little known fact. The 
government has recognized the impor- 
tant role of small business in our coun- 
try. Through favorable legislation incor- 
porating a small business, hobby, or 
sideline is perfectly legal and ethical. 
There are numerous tax laws favorable 
to corporate owners. Some of them are 
remarkable in this age of ever-increasing 
taxation. Everyone of us needs all the 
tax shelter we can get! 

Here are just a few of the advantages 
of having my book on incorporating. 
You can limit your personal liability. 
All that is at stake is the money you 
have invested. This amount can be zero 
to a few hundred or even a few thousand 
dollars. Your home, furniture, car, 
savings, or other possessions are not at 
risk. You can raise capital and still keep 
control of your business. You can put 
aside up to 2576 of your income tax free. 
If you desire, you may wish to set up a 
non-profit corporation or operate a cor- 
poration anonymously. You will save 
from $300 to $1,000 simply by using 
the handy tear-out forms included in the 
book. All the things you need: certifi- 
cate of incorporation, minutes, by-laws, 
etc., including complete instructions. 

There are still other advantages. Your 
own corporation enables you to more 
easily maintain continuity and facilitate 
transfer of ownership. Tax free fringe 
benefits can be arranged. You can set up 
your health and life insurance and other 
programs for you and your family 
wherein they are tax deductible. Another 
very important option available to you 
through incorporation is a medical reim- 


bursement plan (MRP). Under an MRP, 
all medical, dental, pharmaceutical ex- 
penses for you and your family can be- 
come tax deductible to the corporation. 
An unincorporated person must exclude 
the first 3% of family's medical expenses 
from a personal tax return. For an indi- 
vidual earning $20,000 the first $600 
are not deductible. 

Retirement plans, and pension and 
profit-sharing arrangements can be set 
up for you with far greater benefits than 
those available to self-employed indivi- 
duals. 

A word of caution. Incorporating 
may not be for you right now. However, 
my book will help you decide whether 
or not a corporation is for you now or in 
the future. I review all the advantages 
and disadvantages in depth. This choice 
is yours after learning all the options. If 
you do decide to incorporate, it can be 
done by mail quickly and within 48 
hours. You never have to leave the pri- 
vacy of your home. 

I'll also reveal to you some startling 
facts. Why lawyers often charge substan- 
tial fees for incorporating when often 
they prefer not to, and why two-thirds 
of the New York and American Stock 
Exchange companies incorporate in 
Delaware. 

You may wonder how others have 
successfully used the book. Not only 
a small unincorporated business, but 
enjoyable hobbies, part time businesses, 
and even existing jobs have been set up 
as full fledged corporations. You don't 
have to have a big business going to 
benefit. In fact, not many people realize 
some very important facts. There are 
30,000 new businesses formed in the 
U.S. each and every month. 98% of 
them are small businesses; often just one 
individual working from home. 

To gain all the advantages of incorpo- 
rating, it doesn’t matter where you live, 
your age, race, or sex. All that counts is 
your ideas. If you are looking for some 
new ideas, I believe my book will stimu- 
late you in that area. I do know many 
small businessmen, housewives, hobby- 
ists, engineers, and lawyers who have 
acted on the suggestions in my book. A 
woman who was my former secretary is 
incorporated. She is now grossing over 
$30,000 working from her home by 
providing a secretarial service to me and 
other local businesses. She works her 
own hours and has all the corporate ad- 
vantages. 

I briefly mentioned that you can start 
with no capital whatsoever. I know it 
can be done, since I have formed 18 
companies of my own, and I began each 
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one of them with nothing. Beginning at 
age 22, I incorporated my first company 
which was a candy manufacturing con- 
cern. Without credit or experience, I 
raised $96,000. From that starting point 
grew.a chain of 30 stores. I'm proud of 
the fact that at age 29 I was selected by 
a group of businessmen as one of the 
outstanding businessmen in the nation. 
As a result of this award, I received an 
invitation to personally meet with the 
President of the United States. 

| wrote my book, How To Form 
Your Own Corporation Without A Law- 
yer For Under $50, because I felt that 
many morc pcople than otherwise would 
could become the President of their 
own corporations. As it has turned out, 
a very high proportion of all the corpo- 
rations formed in America each month, 
at the present time are using my book 
to incorporate. 

Just picture yourself in the position 
of President of your own corporation. 
My book gives you all the information 
you need to make your decision. Let 
me help you make your business dreams 
come true. 

As a bonus for ordering my book 
now, I'll send you absolutely free a 
portfolio of valuable information. It’s 
called “The Income Plan" and normally 
sells for $9.95. It describes a unique plan 
that shows you how to convert most 
any job into your own corporation. 
You'll increase your take-home pay by 
up to 25% without an increase in salary 
or even changing jobs in many cases. If 
you are an employer, learn how to 
operate your business with independent 
contractors rather than employees. This 
means that you'll have no payroll 
records or withholding taxes to worry 
about. And you'll be complying with all 
I.R.S. guidelines. “The Income Plan" in- 
cludes forms, examples and sample letter 
agreements to make it possible. 

I personally guarantee your purchase 
in the fairest way I know. If you feel 
my book is not all that I've described, 
return it undamaged within two weeks 
and I'll promptly refund your money 
with no questions asked. If you should 
decide to return it, you may keep the 
bonus Income Portfolio for your trouble. 

To get your copy, write the words 
"Corporation Book and Bonus" on a 
plain sheet of paper, along with your 
name and address. Enclose a check for 
$14.95. There is no sales tax on your 
order and your purchase price is tax 
deductible. Mail your order to me, Ted 
Nicholas, c/o Enterprise Publishing Co., 
Dept. PO-96C , 501 Beneficial Building 
Wilmington, Delaware 19801. 


MAKE A CLEAN SWEEP 


OF SHOP-VAC’ SAVINGS... 
AT K MART. 


The Vacs that revolutionized 
heavy-duty cleaning are 
sale-priced now at K mart. With 
features like: e Double filtration 
system to pick up wet and dry 
material e Automatic shutoff to 
prevent overflow e Built-in 

- drain e Powerful, heavy-duty 1.1- 
horsepower motor to power-clean 
workshop, basement, garage, car, 
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patio or home e Handy tool pouch 
to keep accessories with the 
vacuum cleaner * UL listed. 


The Wet/Dry Shop Vacis available 
in two models: an eight-gallon 
dual deluxe with ten standard 
attachments (Model 600-14); and 
a five-gallon deluxe with six stan- 
dard attachments (Model 600-07). 


The Saving Place 


K mart Corporation 


Both models include a four-wheel 
dolly with swivel casters for ease 
of maneuvering. On sale through 
June 30 at over 1,400 K mart 
stores across the U.S.A. 


Troy, Michigan 48084 


"Say Smokey—" 
[Continued ] 


with no appreciable improvement—he fi- 
nally gave up and said he could do no 
more. 

Gilbert D. Matteson, Sidney, N.Y. 


Check carb float level carefully. Look for 
vacuum leaks in the EGR system. Make 
sure the heated carb air system is working 
okay. Have a propane curb-idle check 
made. Check valve lash and ignition sec- 
ondary voltage. 


Igniting question 
What are the benefits of these high-volt- 
age after-market ignition systems versus 
a well-kept and tuned stock system for the 
driver who isn't making his auto into a hot 
rod, but still does not let any carbon col- 
lect in everyday driving? 

Steve Buckles, Lancaster, Mo. 


Ignition systems with more than enough 
voltage can cause more harm than good — 
cross-firing, arcing in damp weather—be- 
cause plugs, wires, and the distributor cap 
are not up to voltage loads. There were a 
few years when it looked as though the 
ignition engineers were playing golf while 
the office ladies designed the ignition. But 
now / can't see the average motorist re- 
moving original-equipment ignition for 
an after-market ignition and getting much 
for his money. 


Carb or ignition 
| own a 1976 Dodge Dart with a slant-six 
single-barrel Holley carb. 

The now famous or infamous stalling 
problem that plagued these Darts has 
driven me to the brink of insanity. 

Chrysler mechanics performed the re- 
quired repair work according to the recall 
of 1978. This repair work only made 
things worse. The parts replaced were an 
accelerator pump and an EGR heat sen- 
sor. | give up—l think it's time to junk 
the car. 

The only way to circumvent the stalling 
problem for that critical 10-minute warm- 
up period (warm or cold day) isto depress 
the accelerator hard to the floor; this re- 
sults in immediate and positive accelera- 
tion—but this is no cure. What can | do? 

Mike LaBella, Lawrence, Mass. 


Mike, it's carb or ignition, or both. 
Ignition check: no vacuum leaks, spark 
advance working properly, enough plug 
voltage, and no leaks in transmittal. 
Carb accelerator pump shot must be up 
to spec. Float level must be right, too. 
Further, exhaust heat and carb air heat 
must be working correctly, or no deal. 


Each month in Popular Science Smokey 
Yunick answers questions on cars—fam- 
ily cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent 
in by readers. Got a problem? Send it to: 
“Say, Smokey—, Popular Science, 380 
Madison Ave., New York, N.Y. 10017. 
Questions cannot be answered by mail. 


Southwind. 


There's a new look for Southwind 
this year. 

This full-size family motor home 

3 “ 

offers your family a whole world of new 
features —inside and out—for a very 
sensible price. 

This year—take to the road in 
a Southwind. It's got all the 
comforts of home. 
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For information write: РРР Southwind BY FLEETWCOD, 


Dept. M69, PO. Box 7638, Riverside, CA 92523. Тһе World's Largest Manufacturer of Recreational Vehicles 


NOW! MAKE YOUR OWN BADGES 
| BIG PROFITS, FUN, TOO! 


Fill constant demand for colortul, plastic- _ 
protected, metal pin- back 
badges and butong v wath тез 

the improved BADGE- Ж 
A-MINIT, Buttons, m | 
mas mirrors | 

sell fast at shops, Йй 
malls, fairs. Take or- ше 


List Price 
9259" 


CARTRIDGE VID EO GAMES | 


Works on any 
Color TV sel 
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for free sample button coating badges: or send 
$24.95 (plus $1.75 shipping and 5% tax—IIl, 
residents) for complete BADGE-A-MINIT 
containing die press, color-coded dies, one 
dozen badge parts, illustrated instructions. 


GET FREE SAMPLE BUTTON AND 


NEW COLOR CATALOG 
BADGE-A-MINIT, Ltd. Box 618, Dept PS-69, LaSalle, IL 61301 
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© 1979 А. J. Reynolds Tobacco Co. 
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- i FILTER-CIGARETTES 
BOX: 19 mg. "tar", 1.3 mg. nicotine, 
KING: 20 mg. "tar", 1.3 mg. nicotine av. per cigarette, FTC Report MAY 78. 
FULL: RICH 
TOBACCO FLAVOR 
Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. | 
| Soft Pack or Box. 
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NEW IDEAS НОМ 


Л THE NVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Floating oil-spill barrier adjusts to waves 


Vertically sliding screen sections in this 
articulated barrier would adjust them- 
selves to rapid, even violent, wave action 
to improve the confinement of oil and oth- 
er debris spilled during pumping or when 
a vessel is ruptured in high seas. Each 


Parking guide signals position 


With most garages doubling as storage 
rooms, precision parking is necessary, but 
often tricky. This wall-mounted guide 
would hold up a sighting ball where you 
could see it. And its cam and pivot would 
cock and sound a bell if fender or bumper 
headed for danger. At the same time it 
would angle a mirror to make potential 
scrapes visible—and avoidable. 


The following patents have been issued on these inventions: Spill barrier—No. 
4,033,137 to James J. Geist, New Haven, Conn.; Parking guide—No. 4,036,165 to 
Harmin V. Wood, Westfield, N.J.; Hammer claw—MNo. 4,028,757 to Clifford К. Young, 
Kings Beach, Calif.; Light-up umbrella—No. 4,031,381 to Phyllis Carver, Vancouver, 


screen section would be joined to its 
neighbor by a rod-and-cylinder joint that 
would both seal and hinge it. The inde- 
pendently movable sections would be 
buoyed by tanklike floats and ballasted to 
keep them upright. 


Pointed claw chips and drags 


In the same plane as the handle of a ham- 
mer, this pointed claw would lever nails 
out of tight corners through a 180-degree 
swing, which could be helpful in rough, 
fast work. The prong and sharpened claw 
edge could also be used for cutting or 
chipping, or—embedded in the end of a 
plank or plywood sheet—for dragging the 
next piece into working position. 


i MOTORS oW \ 
ПО ААА Ом 


Umbrella lights ир 


Even as the overhang of an umbrella cuts 
down your field of vision, rainy weather 
makes it harder for drivers to see you, es- 
pecially at night. The bulb in the tip of this 
umbrella would light up to reduce the 
chance of accidents. It would be wired to a 
battery and switch in the handle; a set of 
contacts in the shaft and hub would com- 
plete the circuit only when the umbrella 
was open. 
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Transporter launches boat 


Ballast tanks in the frame of this floatable 
trailer could make it easier to launch and 
reload a large boat. Hydraulic controls 
would let you steer and propel the trailer 
(through discs attached to the driven 
wheels) and also adjust flotation level for 
beach incline or inshore turbulence. Road 
power could be built into a self-propelled 
transporter, or tapped from a tractor. 


B.C., Canada; Boat transporter—No. 3,568,624 to Floyd E. Bjorklund, Norco, Calif. 

Copies of patents may be ordered, by number, from the Commissioner of Patents, 
Washington, D.C. 20231, at 50 cents each. To write to an inventor, if address above is 
insufficient, address him or her by name and patent number care of the Commissioner. 
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Another Tidy Car Success Story... 

‘With twin babies, you'd 
think I'd want to hang on to 
I 


a $30,000 a year job, but 
wanted to make 


Marty Brown\Nebraska 


An accountant turned salesman, Marty 
started looking around for something 

that could make “теа! money." But that 
meant taking some risks. 

“I didn't have a lot to invest and I also 
didn't want to be taken in by the usual 'get 
rich quick' schemes. Then I read an article 
by Gary Goranson, president of Tidy Car, 
that offered a chance to get into the car 
appearance maintenance business. The 
article said you could earn $30 an hour 
giving your neighbor's cars showroom 
shines. It sounded great but I was skeptical. 


Your own business for under $900. 


“When I read you could get into business for 
under $900, it seemed too good to be true. 
Another benefit was that you could start 
part-time to try out the business before you 
had to quit that $30,000/year job. 

"Having been an accountant I got busy 
figuring out the 'numbers.' And, it seemed 
clear that the Tidy Car business had 
the potential to grow into the ‘real money’ 
I was looking for. And, now I'm sorry 
I hesitated at all." 


200 jobs in one month. 
Within six months, Marty's business was 
up to 200 Tidy Car jobs in a single month 
ranging from $45 to $135 each. 


Build this beautiful 
Dome Home by 
yourself! 

The least expensive, most 


energy-efficient genas ssl 
available. 5. чш ES 6 34 


i 


Monterey Dome’ S odd shell package can be Bab 
assembled by one or two people in a few days with 
ordinary household tools. Our unique, patented system 
Is a dramatic breakthrough = makes home construction 
a snap. No skills necessary. 

Your Monterey Dome home will save you up to 6096 of | 
building costs over a conventional home, yet meets or 
surpasses all building codes. It will also save you up to 
50% or more on heating and cooling costs. Many home 


Send for our all-new, color | 


packages are available ranging from 700 to 4,500 
square feet. 
cMontere Catalog and Plans Book ~ | 

96 fact-filled pages of 
eR exciting, affordable homes. 
Write today! 
| JL LB M m M m EE M 
g Please rush me your new 96 page full color Catalog 
if and Plans Book. | am enclosing $4.00. 
[Г] Also send me the Monterey Domes Assembly 
Manual for an additional $5.00. | 
| NAME nde m y 
il ADORI i 
CITY, STATE, ZIP 
Mail To: Monterey Domes, Dept. 226 ї 
Р.О. Box 5621, Riverside, СА. 92517 
b m um me mm шш um um um di 
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How our exclusive 

process earns big profits. 
Preserv-A-Shine™ is Tidy Car's exclusive 
surface protection treatment that goes far 
beyond waxing. It is a restoring and 
preserving process that puts an astounding 
hard-glass finish on cars, trucks, vans, 
boats and aircraft. 


Guaranteed performance. 
Qur exclusive Preserv-A-Shine process 
protects against the ravages of weather, salt, 
sun, oxidation and pollution. With an 
inexpensive annual resealant, the shine 
lasts for as long as the customer owns the 
car. And we guarantee that in writing. 


Gary Goranson, President 
Tidy Car Inc., Dept. PO6 
1051 Clinton Street 
Buffalo, N.Y. 14206 

(716) 856-2826 TIDY CAR 


О I'm interested in Tidy Car! Please send 
me a free 14-page brochure on how to 
become a Tidy Car dealer. 


Arî 


Address 


City Stute 


LEARN 
MEAT CUTTING 


Train quickly im E short weeks at Toledo 
for a bright future with security in the vital 
meat business. Big pay. full-time jobs— 
HAVE A PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available, Di- 
ploma given. Job help. Thousands of suc- 
cessful graduates. OUR 56th YEAR! Send 
NOW for в big new [Illustrated x gy catalog. No стана. at l. 
oved. NATMONAL SCHOOL OF MEAT CUTTING, Nn. 


appr 
0197T, Dept. 51-R, 33 N. Superior, Toledo, Ohio 43604. 


THROWING AWAY 


$ 5 per Ib.? 


Everyone has thrown this little known asset 
away. It is thrown away in every office, home, 
and all other buildings. Industries throw tons 
of it away annually. Only 1 person out of 1.000 
save it, the other 999 don't realize its value. and 
the buyers want it kept that way! Hundreds of 
millions of dollars worth of it go unclaimed, 
discarded each year! 


You should start saving yours, and buy it from 
other uninformed persons for $2-$3 per Ib. This 
is not a get rich quick scheme, it will require 
some effort. You can buy part or full time 
depending on how much you want to earn. 


Poley's Industrial Salvage Co. (a highly rated 
D & B Co) will pay $5 per Ib. for all of this 
material that you provide, this price is frozen at 
$5 per Ib. for the next 2 yrs. 


To receive the complete educational package, 
remit $7 + $3 postage and nanding. 30 day 
money back guarantee. Booklet refunded if you 
are dissatisfied for any reason! Also refunded 
with 1st shipment. You will learn what it is, how 
to make positive identification, where to find it, 
where and how to buy it, and most important 
how to ship it. Become a buyer, or at least a 
saver, we need the material and you can use 
the money. Also included, 307 other scrap items 
we buy for up to $2,315.00 per Ib.! 


Poley's Industrial Salvage Co. 
Supply Dept. P-9 
12389 Minges Rd., Battle Creek, MI 49017 
aR RRR RRS 


Rescue chute 


Multiple fire-escape chutes, looking 
somewhat like long stockings, will 
provide secondary means of escape 
from the third through twentieth 
floors of most buildings, claims manu- 
facturer Uyeda Escape Chute Con- 


struction Co., of Japan. The S-5 is 
made of an inner layer of anti-friction 
canvas and an outer layer of nylon (or 
fiberglass, where fireproof material is 
required). It's suspended by four verti- 
cal, synthetic-fiber ropes. Two paral- 
lel stainless-steel coils spiral its 
length to provide necessary tension 
for safe descent. 

The S-5 stores under a backless cab- 
inet in front of a window, where the 
frame is secured. In an emergency, 
building occupants remove the cabi- 
net, lower the chute out the window, 
pull up the entry frame, and exit (feet 
first, arms extended upward). Speed of 
descent varies between 2.18 and 5.91 
yards per second. An exit capsule 
hangs at the bottom of the chute, 
about 30 inches above ground level. 
(In the photo, the chute at far right is 
in use.) 

The rescue device is not affected by 
temperature, dryness, wind, or hu- 
midity in storage, claims Uyeda. And 
it's safe for both adults and children. 
Currently, about 12,000 buildings in 
Japan use S-5's. —Alice Garrard 


|| 


HOW TO GO INTO. 
THE JOB MARKET WITH MORE 


_ THAN JUST ENTHUSIASM. 


PICK A SECOND JOB FIRST. 


Fresh out of high 
school and looking for a 
good job? 

Join your local Army 
Reserve unit, and we'll train 
you for a part-time job that 
can lead to a full-time career. 
Like Medical Technology 
Surveying. Communications. 
Or, depending on your qualifi- 
cations and your unit's needs, 
one of the other 300-plus 
career specialties. 

And you can go into the 
Army Reserve with morethan 
just enthusiasm, too. Because 
many Army Reserve units can 
offer you enlistment 1 incen- 
tives. Either a 
bonus of $1,500 


ward your college Pese 


expenses. 


After eight 


—— of b belii ети you'll 


learn your skill by spending 
an average of two to four 
months at a top-notch Army 
school. (If mu like, you can 
m your Basic and Advanced 
raining between two con- 
secutive summers, in place of 
enlistment bonuses.) 
And you'll be earning 
over $400 each month away. 
THE EXTRAINCOME 
IS GREAT. 


Back home, you'll 
ү your new skill 16 
ours a month (usually on a 
weekend) and two full 
weeks during the year 


with your local Army 


| Reserve unit. 

à You can 
_ make over 

| a thousand 

? dollars a year 
to start, 

from this 

part-time 

“me Career. 


STILL IN HIGH SCHOOL? 
Now you can join as a 
high school senior up to six 
months before your grad- 
uation. 
Mail the postcard for 
more information. To locate 


| , the Recruiter nearest you, call 


800-431-1234 toll free (except 
in Alaska or Hawaii). In NY, 
call 800-243-6370. 
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Private First Class Lee Thompson: 84 1st 


Engineer Bn. USAR, Miami, Florida 


MEET? — S ARMY RESERVE. 


— 

E C Tus Te ea 

NUT 
CER 


A strange question? Not at all. Because your muffler can have an effect on 
gas mileage. 

Take a Walker muffler. Over the years, it helps your engine run efficiently 
... Which means you get the most for your gasoline dollars. 

Why? Because Walker designs exhaust systems specifically for each 
individual car— over 2,300 different systems. 
A Walker system helps your car perform 
at its best. No wonder Walker is the world's 
best-selling muftler. 

Just look for the Walker sign...at 
service stations and garages everywhere. Or 
look in the Yellow Pages under “Mufflers” 


Eee utn | 
Get a Walker muffler. A sound investment WALKER. ee e СОГ, 


1201 Michigan Blvd 


for your gasoline dollars. ао меат ву 


PS car test & driving report 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY GREG SHARKO 


The feature that matters most to 
cost-conscious car buyers in these 
days of high-priced gasoline and talk 
about rationing is fuel economy. 
'This month, we take a close look at 
four cars that emphasize high-mpg 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, O. 


iny hatchbacks 
go a long way on a gallon 


performance foremost: Chevrolet 


Chevette, Dodge Omni O24, Ply- 
mouth Champ, and AMC Spirit. 
All four are designed to make a 
trip to the gas station a once-a-week 
excursion. They have four-cylinder 
engines, efficient transmissions, light 
weight, and small body dimensions. 
Features such as smooth ride, quiet 


Dodge 
Omni 024 
Plymouth 
Champ 
AMC 
Spirit 

T Chevrolet 

no л co O = mmo C2 r5 ظط‎ Chevette 


Fuel economy 
Acceleration 
Braking 
Handling 
Maneuverability 
Ride comfort 
Quietness 
Roominess 
Visibility 
Entry/exit ease 
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interiors, passenger room, and com- 
fortgetlessattentionin these vehicles. 


Dodge Omni O24 


The O24 is new this year. It's the 
two-door version of the front-drive 
subcompact Dodge introduced last 
year, and the twin sister of Ply- 
mouth’s Horizon ТСЗ. Its differences 
from the four-door, however, are 
more significant than just appear- 
ance. The O24's 96.7-inch wheelbase 
is 2.5 inches shorter, although the 
car is half a foot longer. The result 
is a lower, sleeker, sporty profile, and 
one that requires you to sit three 

Continued 


PS car test & driving report 


Low-speed slalom evaluates maneuvera- 
bility. Spirit (top) displayed high body roll, 
was slowest. Nimble Champ (next to top) 
cornered much flatter, tied for win here, 
easily won high-speed lane-change. Sur- 
prising Chevette (next to bottom) tied 
Champ in slalom. Omni O24 cornered flat- 
ly, but mustered only third in slalom. 
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inches lower. That difference may ap- 
peal to some buyers, but it doesn't pro- 
vide the best view and is also less com- 
fortable. 

The low roof line is very confining 
for rear-seat passengers. Almost three 
inches of head room have been sliced 


: off, and leg room is 4.5 inches shorter 


than in the four-door version. Rear- 
seat room is marginal—at best—for 
adult passengers, and nothing like 
that provided in the four-door [PS, 
March 78]. 

Unlike most sporty cars, the O24 
has plenty of cargo space. With the 
rear seat folded down, the coupe offers 
a generous 33.8 cu. ft. of highly usable 
room. (A full-size sedan does well to 
provide 20 cu. ft. of trunk space.) The 
hatch makes loading and unloading 
large, bulky packages convenient. 

The O24's drive train is identical to 
that of the four-door Omni, a pleasing 
combination that is relatively quiet 
and smooth-running. Its spritely ac- 


 celeration was by far the best in this 


group. Our zero-60-mph times were 
under 15 seconds, which borders on 
V8 performance. (Remember that the 
straightaway on our test track is 
slightly uphill, so our acceleration 
times may be slightly slower than are 
reported elsewhere.) 

Despite the changes in wheelbase 
and length from the four-door, the 
O24 achieved top marks for speed 
through both of our dynamic tests. 
But we did notice the odd sensation 
of the rear end getting light under 
full power in the high-speed lane- 
change. It never amounted to any- 
thing more than a sensation, and 
might possibly have been related to 
the particular car/tire combination, 
but was still surprising in a front- 
wheel-drive car. Otherwise, traction 
and high-speed stability were out- 
standing. 

We have mixed feelings about the 
floor plan of the O24. Unlike the 
Chevette and Spirit, there is no prob- 
lem with foot or leg room up front; it's 
one of the great benefits of front-wheel 
drive. However, when the rear-seat 
back is folded down, it is more than 
four inches above the cargo floor, 
which breaks the load area into two 
sections. 

In the front, the driver's lower posi- 
tion is quite different than in the four- 
door. The deeply recessed steering- 
wheel hub appears odd. So does its 
large rim, but that's done for better 
leverage when turning. The bucket 
seats are also unusually large for a 
subcompact. They have a firm back- 
ing, but their shape is similar to that 
of a bench seat, and provides little lat- 


eral support. Add that to the low seat- 
ing and flat, spacious floor, and you 
get the feeling of rattling around in 
the front, instead of being part of the 
car. 


Plymouth Champ 


Plymouth’s subcompact Champ, 
also new this year, is the twin of the 
Dodge Colt Hatchback (not the totally 
different Colt sedan, which has been 
around for several years). Its name re- 
flects Chrysler Corporation’s expecta- 
tions from the car in the area of fuel 
economy. 

Along with the Colt Hatchback, 
Champ exclusively offers the Twin 
Shift 4x2 transmission. It’s a dual- 
range four-speed with an extra coun- 
tershaft, which allows you to choose 
between overall gear ratios for either 
power or fuel economy. The controls 
for the system are two shift levers 
mounted side by side on the floor. You 
can pre-select either mode, then use 
the four-speed shifter conventionally; 
or you can select either mode at any 
time. 

That means that you can have up to 
eight forward speeds, plus two re- 
verses! It’s fun to shift to the precise 
gear that suits your driving needs, 
and it’s rewarding to find that the car 
can deliver as much as 43 mpg in 
highway driving (EPA results). 

The Champ is a midget among 
small cars—about the closest you'll 
find to a pure commuter car—but that 
doesn’t mean that comfort or driving 
ease has been ignored. The front- 
wheel-drive layout puts 63 percent of 
the ultralight 1881-pound curb 
weight on the front wheels, which 
translates into a solid feel in the steer- 
ing and excellent directional stability 
at high speed, with little wander. 

The hatchback design turns this 
mini-compact into a big hauler. With 
the seats folded, the rear compart- 
ment will hold 27.4 cu. ft. of cargo. 
That’s equal to the Chevette, and 
more than the bigger Spirit. However, 
it does take two hands to release the 
rear-seat back, which, when folded 
flat, makes an uneven match with the 
remainder of the floor, as with the 
O24. 

As you would expect, some corners 
were cut in the design of the Champ. 
Fuel can clearly be heard sloshing in 
the tank when you stop the car, rear- 
seat room is tight, and noise levels are 
slightly higher than those on competi- 
tive models—but these things aren't 
critical, and mini-car buyers seem 
quite willing to accept them. 

The simple instrument-panel de- 

Continued 
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MOM MAIORI ! 
AS you can plainly see, the new 
Monro-Magnum" is almost 
twice as big as the standard 
` one-inch shock on the left. 
That means Monro-Magnum 
. has a bigger | 
piston. Anda most twice as 
much oil capacity. Now, draw 


re. Bigger 


your own conclusion. Which 


shock will give your truck or 


van a firmer, more stable ride? 


Here's an offer that 
also speaks for itself. 

We think that, either on or off 
the road, no standard shock 
built measures up to the 
Monro-Magnum. And were 
backing that with this special 
offer: "If in 60 days you dont 
agree four Monro-Magnums 
give you the best ride you ve 
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ever had, Monroe will replace 


them, no charge, with any 
comparably priced 

shocks. Offer 
extended to 
October 
31, 1979. 
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EPA fuel mileage (mpg) 
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sign is highlighted by handy controls. 
Headlight and wiper switches are 
built into the instrument cluster's 
shroud, well within an extended fin- 
ger's reach of the steering wheel. 

The Champ comes the closest of any 
to being a basic-transportation car 
among the present lineup of minis. 
Frills and features that add bulk and 
weight were deleted, while necessities 
like cargo room and fuel economy 
were designed in. Don't be surprised 
tosee many more cars like the Champ 
on the road as fuel-supply problems 
mount. 


AMC Spirit 


Our Spirit DL, with its four-cylin- 
der Volkswagen-built engine, is the 
lowest-power version of this restyled 
AMC subcompact, which we tested in 
February with the most powerful en- 
gine. By now you're aware that it's 
based on a Gremlin body shell that is 
more than 10 years old. However, gen- 
erous updating of the chassis and body 
have kept it fresh-looking. By using 
the imported engine (AMC does not 
produce a four-cylinder of its own), the 
Spirit is able to offer substantially 
better fuel economy than is possible 
from the company's lineup of V8 and 
six-cylinder engines. Unfortunately, 
with its heavy chassis, Spirit is no 
economy standout. Its 22-mpg city 
and 33-mpg highway EPA mileage 
ratings are among the poorest of the 
four cars tested. 

What is special about the Spirit is 
the luxury finish that upgrades the 
interior. Doors are trimmed with the 


Hatchback convenienc 


Omni O24 veers back to right.side of road 
(above) approaching end of high-speed 
lane-change, which duplicates car's be- 
havior if its path is suddenly blocked at 
high speed. Chevette (right) is viewed 
from behind at same point. Despite long 
approach, it was still accelerating all the 
way through the test grid. 


look of a high-priced car. Carpeting, 
bright moldings, soft vinyl, and wood- 
grain inserts are used. A similar 
theme shows up on other parts of the 
interior, in marked contrast to the 
Champ and Omni. 

Spirit's worst features can be traced 
to its heritage. As more small, eco- 
nomical cars are introduced, more 
vestiges of the old Gremlin become ap- 
parent. Rear-seat room is the poorest 
of the group, even though the Spirit 
has the largest body. And the load- 
carrying area is poorly laid out, with 
the spare tire stowed on top ofthe floor 
at the rear. 

While the VW engine delivers ac- 

Continued 


Chevette locked brakes during panic 
stops (right), but remained controllable. It 
finished third in the cold-brake test, sec- 
ond in hot test. Champ won both. 
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e, sizable cargo capacity, and high fuel economy are some strong features of the current subcompacts. 


dme 
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ceptable fuel economy, it lacks the 
muscle to move the heavy (2600+ 
pounds) chassis with authority. Its 
zero-60-mph times were in the 18-sec- 
ond range. In addition, the engine 
seems to run at high speeds most of 
the time, as though being overworked. 
A side effect of this is a comparatively 
noisy passenger compartment. 


Chevrolet Chevette 


The four-door Chevette is another 
basic-transportation type of vehicle. 
However, Chevrolet does offer a long 
list of spruce-up and comfort options 
to upgrade the car. Among the mini- 
compacts built with the less contem- 
porary front engine/rear drive chas- 
sis, the Chevette may be one of the 
best values, especially for economy 
and driving ease. But that does not 
make the small Chevy equal to most 
of the front-drive small cars, notably 
Omni and Rabbit. 

Problems of passenger space can be- 
come acute when a car has a transmis- 
sion/driveshaft tunnel in the floor. In 
the Chevette, front-seat foot and leg 
room are particularly tight, due to the 
narrow width of the car and the extra- 
wide transmission tunnel. 

Rear-seat passenger room is slight- 


ly better. Chevrolet added three 
inches of leg room back there (com- 
pared to the two-door Chevette) and 
that seemingly tiny increase did make 
a big difference in passenger room. 

Our test Chevette was equipped 
with GM’s passive seat-belt system, 
which insures that front-seat occu- 
pants are belted up before the car can 
be started. The system is similar to 
the one Volkswagen pioneered. The 
top of the shoulder harness is hooked 
to the rear of the front-door frame, 
about midway up the window. When 
the door swings open, the belt swings 
aside, too. When the door is closed, the 
belt presses against your chest, and 
locks securely in place if an accident 
should occur. The lap belt must be 
buckled up separately. 

There are some problems with the 
GM system, though. The edge of the 
belt passes less than two inches from 
your face, so close that by simply turn- 
ing to look left, the hard fabric presses 
into flesh. The belt also cuts down 
slightly on the apparent entrance/exit 
space to the front seat. However, 
while the system seems to need minor 
improvements, it does offer good pro- 
tection for those who can't be bothered 
with buckling up. 


The Chevette's ride quality is poor, 
and not all of it is the fault of the short 
wheelbase and light weight. It be- 
comes bouncy over small bumps, and 
tiring on long trips. Still, it managed 
top marks for both high-speed and 
low-speed maneuverability, and was 
easily controllable in just about any 
driving condition. 

Our test Chevette was equipped 
with an automatic transmission, 
which put it at a disadvantage to the 
other cars’ manual transmissions. As 
one result, its acceleration was slow- 
est of the group. Zero-60-mph times 
hovered around the 18.5-second mark. 
This slow acceleration even showed 
up in the high-speed lane-change test. 
It was ultimately possible to negotiate 
the entire test with the accelerator 
pedal planted firmly on the floor, rath- 
er than varying it to meet the car’s 
reactions. 

As was evident in all four models, 
the small-car builders scrimp on luxu- 
ries like noise control and ride com- 
fort. That is to be expected; but in im- 
portant features such as fuel economy, 
ease of handling, and cargo capacities, 
the tiny hatchbacks can surprise 
you. 

Specs and test results on page 46 
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Moving Champ's left-side shift lever selects either gear on extra 
transmission countershaft (top of cutaway), determines overall 
ratios of otherwise conventional four-speed. Selector functions 
at all times, gives eight forward speeds plus two in reverse. 
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Today's subcompacts offer buyers livelier 
performance, better fuel economy, and 
better looks than their predecessors did. 
Growing energy crunch insures continua- 
tion of this sort of development. 


PS serviceability ratings 
How easy is it to service these cars? To 
give you an approximation of how dif- 
ficult it is for a typical person to per- 
form various service operations, we 
examine each test vehicle. The num- 
bers mean: 1, very difficult; 2, difficult; 
3, average degree of difficulty; 4, easy; 
5, very easy. 


Omni 024 
Plymouth 


Champ 
Chevette 


Dodge 
Chevrolet 


AMC 
Spirit 


Checking fluid levels: 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 


Checking the engine: 
Spark plugs 
Distributor 

Carb adjustment 

Oil filter 

Oil fill 
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єл oon ыр 
buns & 


Replacing hoses: 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


— G3 f 


Changing bulbs: 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Checking fuses 
E- tire accessibility 
ing belts 
* Sealed. 
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Dodge Omni 024, Plymouth Champ, AMC Spirit, and 
Chevette—dimensions, specs, and test results 


DIMENSIONS (inches) 
Wheelbase 
Overall length . . . 
Overall height 
Overall width. ....... 
Track, F/R 
Ground clearance. . . . .. 
Front head room... . . . 
Front hip room 

Front leg room 

Rear head room 
Rear hip room | 
Rear leg room (min.). . . . 
Rear knee room (min.) . . . 
Couple distance 


SPECIFICATIONS 
Engine type 
Displacement (cu. in./L) . . 
Compression ratio . . . .. 
Carburetion.......... 
Net hp @rpm 
Net torque @ rpm 
Transmission... . 2... 
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| Tire size 
Steering 
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Overall steering ratio . 
Turns, lock to lock . 

Turn diameter (ft.) . . Eu. xe 
Front suspension. . . . . . 


Rear suspension. . . . . . А 


Front stabilizer-bar 

diameter (in.). .. . . 

Rear stabilizer-bar 

diameter (in.). . . . . . "ing 
Trailer towing (max. Ibs.). . 
Trailer tongue wt. (max. Ibs.) 
Brakes 
Brake swept area (sq. in.) . 
Fuel tank (gal.). . . .. . . 
Trunk space (cu. ft.) . . . . 
Liftover height (in.). . 

Curb weight (Ibs.) 
F/R weight distribution (%) 
Basic price. .......-- 
Price as tested 
Major options on test car. . 
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TEST RESULTS 
Acceleration (sec.) 


E poa deel dim a 


i FIRI. e. mM — 8003 


Brake test (cool) 60-0 mph 
Stopping distance (ft.). 
Pedal pressure (Ibs.). . . 
Disc temperature (°F) . 

Brake test (hot) 60-0 mph 
Stopping distance (ft.). . 
Pedal pressure (Ibs.). 
Disc temperature (°F) . . 

Interior noise @ 60 mph 

(BAR. a а а аас 

Handling test (mph) . 

Maneuverability test (mph). 


Goodyear 
G.T. radial 


P185x70R13 
Rack and pinion, 
manual 


33.4 
Independent, Mac- 
Pherson struts, coil 


springs 


Independent, with 
coil springs 


Disc/drum 
‚5 


{5590 


port package $339, 
glass sun roof $175, 


special tires $136 


B.F. Goodrich 
Steel-belted radial 


155SR13 


Rack and pinion, 
manual 


Independent, strut 
type, coil springs 


Independent, trailing 
arms, coil springs 


0.55 
None 


Not 
recomme nded 


$4794 
AM/FM $164 


Deluxe Champion, 


bias-belted 
G78 x14 


Recirculating ball, 


Independent, coil 
springs on upper 
control arms, 
struts on lower 
Hotchkiss, with 
semi-elliptic leaf 
springs 


0.75 


0.75 

Not ; 
recommended 
Disc/drum 
265.0 


Chevrolet 
ch 


ho 005 
o 
— 


5200 
2800 


74 
88 
3-spee 
erasum 


General 
Dual Steel III radial 


P155x80R13 
Rack and pinion, 
manual 


Independent, single 
lower control arm, 
coil springs 


Solid axle, control 
links, torque tube, 
track bar, coil 
springs 

0.87 


None 

1000 

100 

Disc/drum 

297.7 

12.5 

2/.4* 

28.5 

2118 

53/47 

$3913 

$6081 

Passive shoulder 
belts $144, deluxe 
interior $104, A/C 
$496, automatic 
transmission $295, 
AM/FM stereo $148, 
custom seats $181 


TEST CONDITIONS: Ambient temperature, 40° F; relative humidity, 60 percent; barometric pressure, 29.94 inches Hg 


"With rear seat folded 


Performance comparision with selected 1979 


and earlier models 


1979 Volkswagen Rabbit 4 
1978 Plymouth Sapporo 4 
1978 Toyota Celica GT 4 
1978 Honda Accord LX 4 
1978 Volkswagen Scirocco 4 
1979 BMW 320i 4 

1977 Datsun 200SX 4 

1979 AMC AMX VB 


Mpg (city Accelera- Brakes 60-0 Handling 


driving) боп 0-60 nan (hot) (mph) 
mph (sec.) ft.) 

25 144 150 600 

29 16.7 123 62.4 

20 13.2 150 60.0 

33 17.6 141 62.4 
25 13.2 127 62.4 
19 12.2 140 64.7 

23 15.3 138 60.0 

13 13.4 179 60.0 


Maneuvera- Noise @ 60 
bility (mph) mph (dBA) 


28.1 76 
27.2 73 
28.6 71 
28.1 74 
29.6 73 
29.6 74 
29.1 72 
29.1 74 
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This Chevy pickup with a standard six pulled 
234,000 Ibs. Think what it can do for you. 

In a recent TV demonstration, this Chevy '^-ton pickup with available full-time 4-wheel drive, auto- 
matic transmission and 4:11 rear axle pulled one of the world’s heaviest trucks — GM's Terex 33-15B. 
The engine? The newly improved 4.1 Liter (250 Cu. In.) Six that's standard in many Chevy trucks. 
(This 6-cylinder engine is available in Calif. on 2-wheel-drive pickups only.) Surprised a :2-оп pickup 
with a standard six is powerful enough to «@ pull a 234,000-Ib. truck? Just think 


what it can do for you. E. A HIER EET E E 
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We don't recommend you abuse 
your truck in this manner 
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tasting low tar. 


© 1978 R. J. Reynolds Tobacco Co. 


It's rugged enough for 
the boonies, but soft on 
driver and passengers 


| into a pool of water. No way to tell how 

| Mercedes wheel-drive Mercedes. The front 
hicle climbed out and attacked the 

or even sliding backwards into the 

Next I tried a rock-strewn hillside 

None of the clever traps that were set 


By JAN P. NORBYE 

deep, except by trying to get through. 
f : bumper disappeared under water. 
goes off the road Just as I expected the hood to hit the 

slippery hill on the other side. For a 

pool. But the machine never stum- 

with a 30-percent grade. I roared to 

for this new Mercedes in the rough 


| Su | AWD LE CASTELLET, FRANCE 
per | The narrow forest trail disappeared 
We plunged in with our new four- 
water, it jerked upwards, and the ve- 
moment I had visions of getting stuck, 
bled; it sped to the top. 
the top in second gear, low range. 
Continued 
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Off-road G-series Mercedes comes in this including four-door jumbo wagon above, Shorter 4WD Mercedes sports a canvas 
112-in.-wheelbase size, and shorter 94-in. апа a choice of two diesel, two gas en- top and has only two doors. Power steer- 
version (right). There are five body types, gines. In all, there are 40 combinations. ing built by Mercedes is an option. 


Padded steering wheel doesn't obstruct driver's view of dash- 
board instruments. Transfer-case controls, differential locks, and 
hand brake are located behind gearshift lever. 


G-series chassis has rigid axles front and rear. Coil springs, twin- 
tube shocks, and torsion-bar stabilizer give maximum stability. 
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Language (Continued from page 15.) 
Translator 
ing a new language? 

And don't overlook the young grammar 
school child. With the Craig Translator and a 
little tutoring, you'll be amazed at how quickly 
he or she picks up a language. 

You'll really appreciate the Translator the 
first time you use it. It's like a friend— always 
ready to give you an answer when you need 
one. It's your interpreter in a foreign country, 
your resident genius with its huge data bank, 
and your personal advisor with its indexing 
system. 

We would like to offer a suggestion. Order 
the Translator on a special 30-day trial. Use it 
to begin learning a language, or see how easy 
it is to communicate with somebody who 
doesnt speak your language. Take it on a 
business trip to Europe or Japan. Take it shop- 
ping with you. Use it at a restaurant, or negoti- 
ate a business deal with it. See how much fun it 
is to learn a language and how much faster 
your vocabulary increases. 

After you've really discovered how valuable 
a friend your Craig Translator can be, then 
decide if you want to keep it. If not, return it 
anytime during our 30-day trial period for a 
prompt and courteous refund including your 
$2.50 postage and handling. There is no risk. 

The Craig Translator is manufactured by 
Craig Corporation—a substantial public com- 
pany with a complete service-by-mail facility 
should service ever be required. Just slip your 
unit in its handy mailer, and it will be repaired 
and shipped back to you promptly. You 
shouldn't have a single problem with your unit, 
but it's reassuring to know that even service is 
an important consideration in this program. 
Your unit is also backed by a one-year parts 
and labor limited warranty. 

JS&A is America's largest single source of 
space-age products-further assurance that 
your modest investment is well protected. 

To order your Craig Translator, send your 
check for $199.95 plus $2.50 for postage and 
handling. Credit card buyers may call our toll- 
free number below. With each unit you will 
receive a free English language cartridge, an 
AC adapter, and carrying case. Four re- 
chargeable "AA" batteries cost only $12.40. 
Or you can use any Four "AA" cell alkaline 
batteries. 

You may also order the other languages at 
$24.95 each. Please specify French (order 
number 5121), German (5131), Italian (5141), 
Spanish (5151), and Japanese (5161). Other 
languages will be available later. 

Remember, the unit holds three cartridges 
at the same time, and you will receive from us 
a list of cartridges that will be available in the 
future. Only one cartridge in each language is 
available now, although later, more advanced 
vocabulary capsules will be available. 

For the first time in history, Americans can 
carry with them the information contained in 
volumes of books and communicate with this 
information faster and more efficiently than 
was ever thought possible. Join the era of the 
real personal computer. Order a Craig Trans- 
lator at no obligation, today. 
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Dept.PS One JS&A Plaza 
Northbrook, Ill. 60062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call .......... (312) 564-7000 

(O JS&A Group, Inc.,1979 


Super 4wd Mercedes 
[Continued ] 


terrain of the wilderness surrounding 
Paul Ricard race circuit posed any 
real difficulty. 

There are good technical reasons for 
the extraordinary off-road mobility of 
Mercedes' new G-series vehicle. It has 
a special type of four-wheel drive, 
with lockable differentials that lock 
100 percent so that all four wheels 
keep turning and turn at the same 
speed. The transfer case is fully syn- 
chronized, so that you can go from 
two-wheel drive to four-wheel drive, 
and from high range to low, at any 
speed within the engine's rpm range, 
by simply pushing in the clutch pedal 
and moving a lever. This makes the 
car virtually unstoppable—except, of 
course, when you want to stop. For 
that, it has powerful car-type brakes, 
with front discs and drums at the 
rear. 


Family of vehicles 


Mercedes offers a choice of four en- 
gines for the G-series: 72-hp four-cyl- 
inder and 80-hp five-cylinder diesels, 
a 90-hp four-cylinder single-over- 
head-cam job with carburetor, and a 
150-hp six-cylinder twin-cam engine 
with fuel injection. The 90- and 150- 
hpengines are gasoline fueled. A four- 
speed synchromesh gearbox is stan- 
dard; automatic transmission and 
power steering are optional. 

Like most American 4x4's, the 
Mercedes is meant to run at regular 
highway speeds on good roads, with 
car-type comfort and noise levels. And 
that has been achieved. 

With its boxy shape, you'd think it 
would be poor aerodynamically, but 
its wind-tunnel-developed body has a 
drag coefficient that is less than 0.5 
(compared with 0.45 for the Mustang 
ITI). 

Top speeds range from 75 mph with 
the four-cylinder diesel to 93 mph for 
the 150-hp gasoline-fuel six. Fuel con- 
sumption is 26.5 mpg (EPA compos- 
ite) for the four-cylinder gasoline ver- 
sion, 29 mpg for the four-cylinder die- 
sel, and 24 mpg for the gasoline six. 
The five-cylinder diesel gets almost 
the same mileage as the smaller unit, 
but is smoother, with stronger 
torque. 

You don’t have to drive one of these 
vehicles very far to notice another dif- 
ference between the Mercedes and all 
other 4x4’s. This one is totally rattle- 
free, with a tight all-steel body that 
does not shake or vibrate, no matter 
where you go. 

I made some short leaps and landed 
nose-down on the next ridge a couple 
of times. The car took it all in stride, 
completely poised. The body shell is 
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carried on big flexible rubber mounts 
on a box-section, ladder-type frame of 
tremendous torsional stiffness. In nor- 
mal driving, the interior is as quiet as 
in a family car. In the rough, the en- 
ġine roars if you make heavy de- 
mands, but there is never any gear 
noise. 

The road ride is quite civilized—not 
quite as soft as in a sedan, but close to 
it. This has been accomplished by us- 
ing coil springs all around, with long 
travel to permit large deflections so as 
to keep all wheels on the ground even 
in the roughest terrain, and auxiliary 
rubber springs that go into action to 
prevent bottoming. 

The whole chassis has been devel- 
oped in grueling fatigue tests. Front 
and rear axles are located by rugged 
control arms. 


Built for the rough 


Why axles instead of independent 
suspension? Axles give more ground 
clearance, especially when running in 
deep-rutted tracks or fording riv- 
erbeds with unseen obstacles. Simi- 
larly, front and rear overhang are 
kept short to give high angles of ap- 
proach and departure. Both are about 
45 degrees. 

The compact vehicle is suitable for 
narrow forest tracks. Overall width, 
not counting outside mirrors, is 66.9 
inches. Height was dictated by the 
need for high ground clearance and 
extra headroom (to keep bouncing oc- 
cupants from hitting their heads 
against the ceiling). The vehicle is 
77.8 inches high, with a minimum 
ground clearance of 8.5 inches under 
the transfer case, and 45 inches head- 
room. Seat backs are upright—best for 
off-road driving—and the steering 
wheel is tilted at an angle that allows 
the driver plenty of pull. 

The manual steering is slightly 
slower-geared than the power steer- 
ing, and there is very little difference 
in muscle effort. The power steering 
filters out more of the road-wheel mo- 
tions and in fact is so free of kickback 
that you could run quite a way with a 
flat front tire without discovering it if 
the ground were rough. This actually 
happened to me while testing the pow- 
er-steered five-cylinder diesel. 

The G-series is not just a model, but 
a whole family of vehicles: station 
wagons on two wheelbases of 94.5 and 
112.2 inches, from five to 10 seats; 
vans in two lengths; short-wheelbase 
pickup truck; and canvas-top recrea- 
tional vehicle with rollover bar. 

Cost: around $12,500. Production is 
limited to about 10,000 a year. U.S. 
deliveries will start around 1980. HE) 


STANADYNE 
GUARANTEES YOU 
WON'T HAVE TO 
LIVE WITH A DRIP. 


Speedy bricks 
snap together without mortar 


Only when an entire wall is laid—speedily, without 
mortar—is liquid mortar poured in through the holes 
at the top of these modular bricks. The matched holes 
throughout the bricks then channel the mortar flow 
both vertically and horizontally for total internal 
bonding. 

The cement-block-like cut of the bricks is the key to 
this clever system. Each brick is slightly depressed 
along the length of both top and bottom faces. At the 
center of the depression is a square hole; at either end, 


there's a half hole. Plastic pegs inserted into small, 
round holes lock the bricks together as they're laid. 
The square holes are thus precisely placed and aligned 
vertically between courses. Hardware such as window 
hinges (at far left in the picture below) or radiator 
brackets is inserted between bricks during initial 
assembly. Premolded corner and half bricks simplify 
construction, making breaking and chipping unneces- 
sary. 

The tightly bonded bricks need no extra mortar on 
the exterior face of the wall, it's claimed; the smooth 
inner face needs only a thin coat of plaster before . 
painting or papering. The system was developed by 
Michele Montanelli, Via Rialto N. 18, 40124 Bologna, 
Italy.—David Scott 


When you install your own Stanadyne faucet, you 
know you're going to save yourself plenty of money. 
But you know something else, too. That you can 
forget about the pesky problem of leaks and drips. 
Because every Stanadyne faucet gives you a 
Watertight Guarantee. If your faucet develops any 
leak or drip, we will supply FREE OF CHARGE the 
parts necessary to correct it for up to five years from 
the date of purchase. 

Life 15 full of problems. But with Stanadyne, а 


drippy faucet wont be one 


of them. Stanadyne. A full ш < 
line of faucets and stain: + 
less steel sinks. At hard- j 
wäre, home center and 


discount uae 
stores, os 


ELYRIA, OHIO 44035 
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Proven Steps 
to Buying a 


ed 
the 


Did you miss this in- 
teresting article from the pages 
of Popular Machining? Want a 
copy? Send only $5 for a full 
years subscription and ask for 
this special new subscriber 
reprint. Popular Machining is 
the new magazine for the home 
metalworker with lots of arti- 


Most 


cles on metalworking tools 
and projects. Subscribe today, 
and we'll also send you the re- 
printed plans for a unique 
steam engine that only has two 
moving parts. e 
| Wc. 
MACHINING- 
O Here's five bucks for a years 
subscription to Popular Mach- 


ining and the reprinted articles. | 


Mama 
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603 E. Davis Street 
Luling, Texas 78648 


shade-tree mechanics 
begin here. 
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Rear-tine tillers 
have swing- over handles 


When it comes to seedbed preparation 
and tilling soil-building materials in, 
there’s no substitute for a rear-tine 
tiller. Gilson, real old-timers in the 
tiller business, recently introduced 
two interesting rear-tine models, with 
five and eight horsepower. These are 
both chain-drive machines with five 
forward speeds, plus reverse and 
transport speeds. Tilling width is 21 
inches and depth one to nine inches, 
with no tools needed for adjustment. A 
single lever controls forward speed 
and tine engagement, although the 
tines maintain the same speed regard- 
less of forward speed. 

One big advantage of a rear-tine 
tiller is that propulsion comes from 
the wheels, not from tine action, and 
the handling is smooth enough to per- 
mit single-hand guidance. To take full 
advantage of this, the new Gilson till- 
ers have 24-position swing handles 
that let you adjust for comfortable 
walking beside—not in—the newly- 
tilled soil. 

Another feature that will be espe- 
cially appreciated by those who have 
to walk their tiller to and from the 
garden is the flip-over handle, which 
you simply swing back over the ma- 
chine. In this mode the wheels are 
powered for transport but the tines 
are disengaged. Gilson Brothers Co., 
P.O. Box 152, Plymouth, Wis. 53073. 
—E.F. Lindsley 
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You came out of the 
service with a lot going for 
X. you. Skill. Knowledge. And 
„чы experience. And much of it 
„ ø didnt come out of a book or 
| a tech manual. It came from 
somebody else. Somebody 
who took the tíme to pass 
along what he knew. 

Well, what about you? 
You've got a lot to give, too. 
And you can do it. Part-time. 
In the Army National Guard. 

In the Army Guard, 
` you can make a difference. 
By xr with people who 


» 


ҺААААЪ Ту = 


NY 
want to know what you know. 
By showing them the ropes. 
| | | And watching them grow. 
Itsa | satisfying job. The pays good, too. And you'll be putting time against 

retirement benefits. 

Check it out. There are a lot of people who want what you've got. Pass 
it on. In the Army National Guard. 

See your local recruiter or call toll-free 800-638-7600 
(except in Alaska, Hawaii, Puerto Rico and the iini Islands). 


The Guard belongs. 


= С ғ ад Е 
, SE" 75 | Е m 
aM en е а. SL — 
Pa ai ae 1 Р, 
NW, ow. "Ww E di 
ж SpF у ^ 
Aw ^ 
" i 


E dune you men in your diy avon 
wants to grow, and if the soil’s halfway 
decent and you give it just a little 4 
help, it will. (And your own fresh ЗУ 
peas, beans and sweet corn will not only 4 A 
save you some money with every meal, | 1 
they' | likely taste better, too.) 


Use Scotts 
Vegetable Garden E 


Fertilizer once. 
(Just once.) See what] 
acrop you ре. _ E 


` Up to twice [a 
the tomatoes E-- 3 


The chief difference between 
getting, say, up to 10 pounds of _ 
tomatoes and only half that 
much is simply fertilizer. 

And you don't have 
to make a career out of ы 
putting it down. 

We've created a d 
b. vegetable garden «4 
. a fertilizer you ag 


with just 
one feeding. 


enough unless you’re in the South and 
have sandy soil. 

You can use this fertilizer on all your 
vegetables and you don’t have to worry 
about harming them. It’s a slow-release 
Fuse just once fertilizer, so it won't burn. Just follow the 
Г a planting. directions on the box. 

It has enough The best time to use it is when you 
nourishmentin plant your seeds or seedlings. Just spread 
“it to last for your itas evenly as possible and work it into 
entire crop. the soil an دس‎ Or two. 
(This is different We've tested this fertilizer ourselves on 
from quick-release all sorts of vegetables so we know what it 
fertilizers that give you can do. And we sell it with the simplest 
a burst of food right guarantee we can think of. “If for any 
away and then run out reason you are not satished with results 
on you. They rethe ones after using this oe you are entitled 
"that tell you to “apply” two — . to get your money 
or three times.) € back. Simply send us 
We make our fertilizer so that evidence of purchase 
- it releases nitrogen gradually, and we will mail 
‘enough at first to get your plants 824-6 ___ youarefund check 
Г off and running, and then a little EU E promptly" 
-more week after week. EE Youwon'’t have to 
F. It’s this steady feeding that helps 
` give you all those extra tomatoes, 
' beans and corn. And one feeding is 


РІ. 


СС О БӘ co looking for us. 
mc m We'll be right here in 
Se XX Marysville, Oni. 


Magnetic 


fluids 


put new highs in hi-fi 


Liquid-cooled speakers can 
handle more power and 
reduce audio distortion 


By JOHN FREE 
DRAWINGS BY GENE THOMPSON 


Something unusual caught my eye at 
an engineering-show booth. A loud- 
speaker had been cut away to show its 
moving voice coil and cone. Nothing 


new. Га seen speaker parts working 
before. But the difference here was the 
thick, ink-black fluid that encased the 
speaker coil. As the coil moved back 
and forth, the viscous liquid—clearly 
"captured" in the speaker's magnetic 
field—moved along with it. 

That liquid, called a ferromagnetic 
fluid, was a curiosity when it 
emerged from the labs some years ago 
[PS, Feb. '72]. But today ferromagnet- 
ic fluids have become a significant 


new design element used by several 
speaker manufacturers. 

And while engineers cringe at its 
cost—$1000 a gallon and up—there's 
growing excitement at what ferro- 
magnetic fluids can do. Magnetic 
fluids boost the power-handling capa- 
bilities of speakers, minimizing coil 
burnouts. The fluids may also act like 
shock absorbers in cars, damping un- 
wanted speaker motion that distorts 

Continued 


Brewing up a liquid for magnetic loudspeakers 


To make ferromagnetic fluids, an iron ox- 
ide called magnetite (FesO4) may be 
crushed into tiny particles in a ball-mill 
grinder along with a carrier fluid. For loud- 
speaker use, this fluid is often an oil-like 
synthetic substance called a diester. The 
fluid is selected to minimize evaporation 
and viscosity changes as it heats. The par- 
ticles, about 100 angstroms (0.4 mil- 
lionths of an inch) in size, also receive a 
molecule-thin chemical coating that pre- 
vents them from clumping together. The 
particles are so small that random motion 
of carrier-fluid molecules keeps them per- 
manently suspended. 

In a magnetic field, like that from a 
horseshoe magnet beneath the fluid at 
left, magnetite particles instantly orient 
themselves to the lines of magnetic force. 
That burr-like appearance is produced as 
the particles “fall upward," pulling fluid 
with them. Remove the magnet, and the 
fluid's random molecular movement pre- 
vents residual magnetism. Viscosity and 
magnetic saturation can vary greatly. 
"Y ou have to tailor the fluid to the speak- 
er,” says Acoustic Research's Tim Holl. 
Thicker fluids cause more damping; 
"stronger" fluids, with greater particle 
densities, minimize splashing. 


Surface coating on magnetic particles 
helps prevent their clumping together. 
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Celestron 


| Quality Telescopes Worldwide 


C90 Astro Telescope 


C80 Spotting Scope 


The Celestron 90 System 
The basic building block of the C90 
system is the mm aperture, f/11 

aksutov-Cassegrain optical system. 
The optical system is identical in all 
three C90 versions. The C90 system 
combines mirrors and lenses to fold a 
long optical path (1000mm focal length) 
into a compact, lightweight, easy-to-use 
package. But there's more to the C90 
system than compactness and optical 
excellence. There's also an extensive 
line of visual and photographic 
accessories. 

As a result, the Celestron is a 
telephoto that's a telescope and a 
telescope that's a telephoto. 


Free 4 page brochure or send $2.00 for 
32-page full color catalog on how to 
select & use a Celestron  telé- 
scope/telephoto lens. 


Celestron International, 2835 Columbia 
St., Box 3578-E, Torrance, Calif. 90503, 
U.S.A. Telephone: (213) 328-9560. 


Dealer 
Inquiries 
Invited 


Magnetic fluids 
[Continued] 


sound. And experts are now discover- 
ing other subtle ways the fluids help 
clean up hi-fi sound. 

Ferromagnetic fluids are simply 
special carrier liquids (see box) with 
tiny magnetic particles suspended in 
them. They were developed by NASA 
so that weightless rocket fuel could be 

Continued 


High-frequency drivers inthe Acoustic Re- 
search model 90 (top), and other models 
in the manufacturer's line, use ferromag- 
netic fluids to cool voice coils. Above, a 
metering device is used at Avid Corp. to 
inject ferromagnetic fluid around a coil. 


VENT CENTER POLE 


Permanent magnet in 
a loudspeaker holds 
magnetic fluid on coil 
to drain off heat. Fluid 
viscosity can be varied 
to damp speaker reso- 
nances, if desired. FERROMAGNETIC 
FLUID 


How many years does a 
John Deere lawn and garden tractor last? 
We dont э» yet. 


All we know is we built our first lawn and garden tractors way back in 1963. 

And a lot of those original 16-year-old John Deeres (like the one on the left) are 
still doing the job today. 

When you consider that the estimated life-span of an average lawn and garden tractor 
is about half that long, you begin to see why it pays to buy a John Deere. 

Needless to say, our new 1979 models are solidly put together and built to last —just 
like always. 

What's more, were making them a lot more comfortable and easy to operate. By 
reducing sound and vibration levels. Covering up drive systems. And providing simple, 
easy-to-use controls. 

Your John Deere dealer has 7 lawn and garden tractors to choose from, ranging from 
our 10-hp gear-drive model to our heavy duty 19.9-hp hydrostatic. 

Granted, you may pay a little more for a John Deere. But chances are you'll wind up 
saving money in the long run. 


کک 


Nothing Runs Like A Deere? 


For more information write John Deere, Dept. 50, Moline, Illinois 61265 


Enjoy 
the taste of 
¥ country fresh 
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Country fresh menthol. 
Mild, smooth and refreshing. 


Enjoy smoking again. 


i, DL Warning: Тһе surgeon General Has Determined 
KING. 16 mg. г" ТТ mg. nicotine, > є. | That Cigarette Smoking Is Dangerous to Your Health. 
BOX: 18 mg. "tar", 12 mg. nicotine, av. per cigarette, FIC Report MAY ‘78. 


Magnetic fluids. 
[Continued] 


manipulated in partially empty 
tanks, though they were never used 
for this purpose. Starting in 1969, 
Ferrofluidics Corp. (Burlington, 
Mass.), the principal manufacturer, 
suggested various uses for ferromag- 
netic fluids, but concentrated on mar- 
keting special ferromagnetic-fluid ro- 
tary seals and dampers for industry 
(see drawings). 

Loudspeaker applications began 
five years ago with a technique to sim- 
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TYPICAL ONE-INCH 
DOME TWEETER 
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DIFFERENCE IN TEMPERATURE (°С) 


WITH | 
FERROMAGNETIC 
FLUID 


i 
© 


POWER (WATTS) 


Temperature difference between a voice 
coil and adjacent magnet assembly is con- 
trasted for small dome tweeters with and 
without ferromagnetic fluid. 


STEEL SHAFT 
X 


FLANGED 
HOUSING 


Magnetic-fluid seal used for a computer 
disc drive prevents tiny contaminant par- 
ticles from entering enclosed disc stack 
and damaging spinning discs. A motor is 


plify assembly rather than improve 
sound. Épicure and Acoustic Research 
started using ferromagnetic fluids to 
center coils in speaker-magnet air 
gaps. Magnetic speakers have a voice 
coll wound around a cylinder that is 
attached to the speaker cone. The coil 
is mechanically suspended between 
the pole pieces of a permanent mag- 
net. 

An audio signal passing through 
the coil creates a magnetic field that 
interacts with the magnet's field. This 
moves the coil and cone, producing 
pressure waves in the air. 

When a small amount of ferromag- 
netic fluid is injected into the air gap 
between the coil and poles, it clings 
to the area and automatically centers 
the coil. This simplifies assembly, es- 
pecially for tiny high-frequency 
tweeters with tight tolerances. 

Manufacturers quickly discovered 
another benefit. À large current pass- 
ing through a coil can overheat the 
wire and ruin a speaker. Ferromag- 
netic fluids drain coil heat away into 
the surrounding metal. As a result, 
speakers can safely handle more pow- 
er without damage (see graph). 

"The power-handling increase was 
a gratifying bonus," says Tim Holl, 
AR's director of engineering. "We're 
now using ferromagnetic fluids main- 
ly for power handling in most of our 
drive units." 


PERMANENT 
MAGNET 


STATIC 
O-RING SEAL 


POLE BLOCK 


FERROMAGNETIC- | 
FLUID RINGS 


on one side of the housing, the disc and 
read/write head on the other. Lubricants 
for conventional seals may themselves 
produce contamination in some devices. 


Engineers also began using other 
ferromagnetic-fluid properties. "I de- 
sign ferromagnetic fluids right into a 
driver, says Dana Hathaway, Epi- 
cure's chief engineer, "and the speak- 
er's characteristics are a direct result 
of having the fluid." A major benefit is 
the mechanical damping of the coil 
and cone when fluid viscosity is tai- 
lored to the design. This minimizes 
unwanted resonances at certain fre- 
quencies, cuts distortion, and helps 
flatten any peak in a speaker's electri- 
cal characteristics. 

Hathaway also says the fluids sup- 
press unwanted contortions that 
speaker coils go through at high fre- 
quencies. Coils can flip back and forth 
and become momentarily egg-shape 
instead of circular. "The fluid really 
damps that tendency out," saysthe de- 
signer of the well-received Epicure 
model 3.0. The effect on sound is to 


` reduce distortion—clean it up. 


Dallas-based Showco, a firm that 
makes speakers for super-loud use in 
discos and rock concerts, adds ferro- 
magnetic fluids to its woofers. "We 
need to transfer heat away from the 
coil before it gets to a destructive lev- 
el," says Showco's Ron Fox. So far, 
Showco has been alone in applying the 
fluid to woofers. The reason: In loud- 
speakers made for home use, it's the 
midrange driver, not the woofer, that 
delivers most of the sonic energy. 5] 


FERROMAGNETIC 
FLUID 


NONMAGNETIC 
COVER 
\ E 


/ 
NONMAGNETIC 


DISC MAGNETS 
HOUSING 


Inertia damper using ferromagnetic fluid 
is attached to stepping motor that starts 
and stops rapidly. Damper cuts vibra- 
tions, extending motor life. Steel mass is 
sandwiched between disc magnets sus- 
pended in fluid by magnetic levitation. 
Floating mass, coupled to motor through 
viscous fluid, attempts to remain still. 
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DETROIT REPORT 


By JIM DUNNE 


` 1980 Bronco 


Seen above, crossing a street in Dearborn, 
Mich., is the resized-for-1980 Bronco, and 
the substantial reduction in size is readily 
apparent. Also going on a diet will be 
Ford's pickups. Ford will thus become the 
first major manufacturer to reduce the size 
of its light trucks. In a field where bigger 
is better, many nervous executives will 
anxiously await the first sales figures. For 
more views of the 1980's, see below and 
our 1980 preview story in this issue. 


Ford, Chrysler playing catch-up 


Of the model lineups from Ford and 
Chrysler, one General Motors executive 
said, "They're 18 months behind." How- 
ever, the smaller companies are working 
hard on small, front-drive cars to catch up. 
Ford has two lines planned, a front-drive 
sub-compact for 1981, and a similar com- 
pact for 1982. Chrysler will introduce its 
front-wheel-drive compact based on the 
Omni/Horizon in 1981. 


GM diesels for California 


Don't believe reports that the diesel is 
dead in California. General Motors plans 
to continue selling its V8 automotive die- 
sels in all 50 states next year. That word 


from the big auto maker comes in the 
wake of reports that GM could not meet 
California's 1980 NO, and particulate- 
emissions standards. In its bargaining 
with the state, GM had hinted that some 
proposed rules would be difficult to meet; 
that started rumors that GM would not be 
selling diesels there next year. One detail 
that was worked out allowed GM a break 
on the oxides of nitrogen, which, in turn, 
allowed GM to meet the particulate stan- 
dards, since the two are related. 


Chrysler diesel 


It looks as if Chrysler's workhorse 225-cu.- 
in. Slant Six will be the first engine the 
company converts to diesel power. 
Chrysler has displayed two versions of the 
225, one a conventional diesel, the other a 
turbo-diesel. Insiders look for Chrysler to 
introduce a diesel within 12 months. The 
naturally aspirated version could be used 
in all light trucks and cars, except the 
Omni/Horizon and Newport/New Yorker! 
St. Regis. The turbocharged version 
would be reserved for the full-size and 
personal-luxury models, plus some 
trucks. In effect, the modified Slant Six 
could fill all of Chrysler's diesel needs for 
the next three years. 


Tiny Cadillac V8 


Plans at GM's luxury-car division now call 
for production of a 250-cu.-in. V8 to help 
cars meet federal fuel-economy stan- 
dards in 1983 and later. The small engine 
will have a number of special features, 
such as fuel injection, an aluminum block, 
and a turbo-diesel version. These will 
make it the corporation's most efficient 
and prestigious engine, one that will in- 
sure the existence of the full-size Ameri- 


Two of Chrysler's four new cars for 1980 


1980 Dodge Mirada 
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can car through the 1980's. Three years 
ago, Cadillac offered a 500-cu.-in. engine 
in the Eldorado. Currently, the division 
builds cars with 350- and 425-cu.-in. en- 
gines. By the time the new engine is intro- 
duced, Cadillac's biggest power plant 
could be the 350-cu.-in. diesel. 


Aspen/Volare rust fix 


Aspen and Volare owners may be able to 
get front-fender rust fixed free of charge 
under a "secret warranty" Chrysler is ob- 
serving on '76, '77, and some '78 models. 
[For full report on secret warranties, see 
PS, May.] Those cars were built without 
inner fenders, and the surface metal tends 
to corrode quickly. Rust appears around 
the top of the fender, where road corro- 
sives are thrown up from the tires. Chrys- 
ler is not advertising the fixes, but owners 
who complain to their dealers are getting 
repair work done free in many cases. The 
cutoff date of mid-1978 for the coverage 
indicates that the problem was eliminated 
on the newest models. 


Drugs and driving 

Though few users realize it, legal drugs 
like cough remedies and sleeping potions 
are almost as dangerous for drivers as the 
illegal ones. Alcohol is, of course, the 
prime cause of highway accidents; but 
drug use has not been given the attention 
it deserves. The Food and Drug Adminis- 
tration warns that caution must be taken 
by drug users who drive. They are advised 
to question their doctor or pharmacist 
about the effects of the drugs that are 
prescribed. And mixing alcohol with ordi- 
nary drugs can have a devastating effect 
on the ability to control an automobile. 


Radials dominate 


Three out of every four tires now sold on 
new cars are radials. Last year, 68 percent 
of new-car tires were radials. However, 
the use of inflatable spares or the odd- 
design high-pressure spares may soon 
cap this trend. Ten years ago, the radial 
tire was rarely seen on U.S. cars (though 
frequently on imports). Since that time, 
American suspensions have been modi- 
fied to accept the radial tire, with its inher- 
ent advantages of long life, better fuel 
economy, and improved handling. — 5] 


1980 Chrysler Cordoba 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


The Name's Been Changed. The 
manufacturer of my marine inboard 
gasoline engine recommends SAE 30 
MS-DG grade oil. Does Pennzoil make 
an oil with this classification? 

T.G., Ft. Lauderdale, FL 


The API service classification MS-DG 
has been replaced by SE-CC. Pennzoil 
SAE 30 is SE-CC and can be used where 
MS-DG SAE 30 is called for. 


Don't Just Sit There! When warming 
up a cold engine, is it better to let it idle 
for a while, or drive off after a couple of 
seconds? Is it true there is more blow-by 
if an engine just sits and idles? 

T.P., Milwaukee, WI 


There is a great deal more combustion 
blow-by when an engine is cold. It is far 
better to drive your automobile at mod- 
erate speed to warm it up quickly, 
rather than allowing it to sit and idle. 


Color Switch. Within 25 miles after an 
oil change, the motor oil in my 1978 
diesel engine turns black. What causes 
this? 


N.S., Rio Rancho, N.M. 


It is perfectly normal for the crankcase 
oil in a diesel engine to turn black 
within a few miles after an oil change. 
This change of color is due to diesel 
soot, a product of combustion from die- 
sel fuel which blows past the rings in 
small amounts. Since this is a normal 
condition, there is nothing for you to 
be concerned about. You should con- 
tinue to change your oil at specified 
intervals. 


Check-In Times. Does oil in the differ- 
ential case and in the power steering 
reservoir ever require changing? These 
units in my 1970 Ford Torino are 10 


years old, and so is the oil in them. Both 
units have been trouble-free. 
R.L., Point Pleasant, N.J. 


The power steering reservoir in your 
1970 Torino should be checked about 
every 4,000 miles. It is not necessary to 
change the fluid. For make-up or refill, 
vou should use a quality power steering 
fluid. The fluid level in your differential 
should be checked every 8,000 miles, 
or about once a year. You can use 
Pennzoil 4096 Gear Lubricant for 
complete make-up or refill. We would 
not recommend changing the oil in the 
transfer case unless it appears exces- 
sively dirty or has a burned odor. 


Transmission Tips. I would like to 
know why, when checking the level of 
transmission fluid, the engine should be 
hot. Also, why is it dangerous to 
overfill? 

H.B., Hicksville, N.Y. 


When filling the transmission in a hot 
engine, the transmission fluid will be- 
come heated. When any liquid is 
heated, it will expand in volume. There- 
fore, there must be enough space in the 
transmission for the hot fluid to expand. 
If the engine is not hot, there's a greater 
possibility of overfilling the transmis- 
sion, since the cold fluid will not ex- 
pand. Overfilling will result in an 
over-heated engine and possible 
transmission problems. 


Think Twice. My 1977 car has a noisy 
catalytic converter. I would like to re- 
move the catalytic converter and re- 
place it with a dual exhaust system with 
conventional mufflers. Would you ad- 
vise such a change? 


C.A.R., Santa Clara, CA 


The catalytic converter on your car 
should not be removed at any time, nor 
replaced with a dual exhaust, or any 


other type of muffler system. First of 
all, this is strictly illegal and second, 
this could change the complete balance 
of vour engine efficiency. Since the 
converter is noisy, we suggest you have 
a competent mechanic check it out to 
determine the cause of the noise. 


Air Filter Answers. I’ve noticed in 
many cars that when the top cover of the 
carburetor air filter is removed, not 
only is the air filter dirty with oil, but 
there are liquid oil deposits in the bot- 
tom of the air filter. What causes this 
condition? Could it be a bad PCV 
valve? 


G.P., Rosedale, N.Y. 


Most air filters are impregnated with a 
petroleum base material, usually a very 
light oil. When any portion of the 
crankcase ventilation system is plug- 
ged, excess gas fumes may accumulate. 
This may cause some of the oil to be 
washed out of the air filter. This build- 
up can also occur as a result of short 
trip driving which does not allow the 
engine to get hot and drive off the 
exhaust gases. To check the PCV valve, 
remove it from the manifold. The valve 
should rattle and not stick. The hoses 
attached to the PCV valve should also 
be checked to make sure they are not 


plugged. 
WE'RE OPEN TO QUESTIONS about 


motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 90 Years 


BOATING BEAT 


By BOB BLACK 


e Бира 


The old shaft 


I'm not referring to the connection be- 
tween the engine and the prop when | say 
we're getting the shaft from govern- 
ment. : 

The latest instance isthe need for better 
federal guidelines or maybe even Con- 
gressional action if boat people are to re- 
tain a place in the Coastal Zone Manage- 
ment plans. The problem is not so much 
federal as it is the state bureaucracies, ac- 
cording to Ron Stone of the Outboard 
Boating Club. 

“In the 13 state plans approved so far,” 
Stone says, “we're just not getting what 
we feel boating deserves in access to 
coastal recreational waters. Boating is 
very much a part of the coastal scene, yet 
some states are systematically excluding 
us. Some plans pay lip service to the need 
for more boating facilities, but when it 
gets down to implementation, environ- 
mentalism is invoked and marina plans 
are shelved.” 

Speaking of environmentalism, here's a 
case where we should really pitch in and 
help ourselves: The federal Department 
of Interior is seeking power to ban boating 
and swimming in designated protection 
areas of Florida. The proposed rule notes 
а rise in manatee (sea cow) mortality and 
attributes many manatee deaths to colli- 
sions with boats and harassment by 
swimmers and divers. 

As boat people, we must help police our 
own. If we turn a blind eye to actions of 
this sort, we're going to have area after 
area closed to us. We must report these 
people—the cruel, the stupid, and the van- 
dals—and have such asininity stopped. If 
we don't, when we look back again 


64 | POPULAR SCIENCE 


there may be no place to take our boats. 


New Porta-Bote 


About 10 years ago, K Enterprises (Box 
2287, Menlo Park, Calif.) introduced its 
polypropylene folding boat, which can be 
carried with ease, can't be banged up, and 
is a generally useful dinghy. 

Now Sandy Kaye, its innovator, has de- 
signed a new model (photo), a 10-footer 
that weighs only 49 pounds and draws 
four inches of water. Kaye maintains that 
the hull can't be punctured, that it has 
more stability and more space, as well as 
full flotation. (The old model was nine feet 
long and 48 inches wide; the new one is 
10 feet with a 51-inch beam.) It comes with 
an engine mount; a sail kit is optional. 


A scrounger's delight 


John T. Steen, a reader from Bristol, Pa., is 
aman after my own heart. I'll salvage any- 
thing that looks as if it might be useful 
some day—and | have a garage that bears 
terrible testimony to this. Mr. Steen, al- 
though he may be more selective, has the 
same disease. 

He writes: "Those old boats you see ly- 
ing around—they usually have brass 
screws and plenty ofthem...Putthem on 
a wire wheel and clean them up, holding 
them with a vise grip 
(wear goggles). They'll be 
as good as new and save 
you money. Have you 
checked the prices of 
brass screws lately? | 

"And don't throw your A x^ 
old lines away. They can | 
make an excellent bump- |. 
er when tied together." Ne 

Another tip: "One of ! 


EXHAUST GASES 
COOLING- * | 
WATER — |) 

OUTLET -=y 


so, squeeze a small handful and the 
warmth will speak for itself. When you see 
it break up the oil in your bilge, you'll be- 
come a firm believer; it's cheap, too. Just 
let it slosh back and forth and eventually 
your bilge pump will exit it.” 

Thank you, Mr. Steen. 


Veloci-jet exhaust 


Two years ago, Bertram Yacht pioneered 
its Veloci-jet exhaust system to reduce ex- 
haust noise and prevent exhaust gases 
from coming back aboard (upper draw- 
ing). Bertram now has it on all its gas- 
powered boats (28-, 31-, 33-, and 35-foot- 
ers). | 

The cooling water and exhaust gases 
are separated in an extensively modified 
muffler. The dry gases are then channeled 
through a specially designed acceleration 
chamber (middle drawing) at high veloci- 
ty and ejected through side hull outlets 
with enough force to go beyond the local 
boundary-layer air—not pulled into the 
low-pressure area at the transom. Ex- 
haust noise is greatly reduced. 

Removing exhaust gases from the tran- 
som pipe also eliminates the major cause 
of the showering spray often experienced 
when backing down under high power. 


Electronics for small craft 


For the small-boat owner with limited 
budget who wants to know how to install, 
operate, and maintain what he needs, 
Small Craft Electronic Equipment Care & 
Repair (Tab Books, $5.95) has information 
in depth—a good buy. 

As for what's new in this field as well as 
what's most useful and how it can best be 
handled, there's the Marine Electronics 
Handbook, 1979-80 ($4.95, Electra Yacht, 
Inc., 6 Yacht Haven Marine Center, Stam- 
ford, Conn. 06902). 
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the finest bilge cleaners tow. REL 
that | ever used is Tide PRESSURE W 
soap. If you don't think 
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COOLING-WATER EXIT 
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When Pontiac introduces front-wheel drive, we do 
it right. With the kind of traction and pulling power 
through corners that you expect. And the kind of 
tive-passenger roominess that may surprise you. 
NEW FLAIR! You get Pontiacs kind of styling flair. 
Distinctive new Phoenix 
Coupe and 5-door 


| 


Phoenix Hatchback. And К, 

this exclusive new instru- W J ' 
ment panel design. t+ 9 

NEW FUN! You get Pontiac's b 
kind of driving fun. New ] 


rack and pinion steering. 
4-cylinder acceleration as 
peppy as last years 


model with V-6* And available V-6 response as good 
as last year's model with 5.0 litre V-8* Phoenix 
is equipped with GM-built engines produced by 
various divisions. See your dealer for details. 
NEW FUNCTION! You get Pontiacs kind of lasting 
quality. New MacPherson 
strut front suspension 
with long-life shocks. And 
some of the most exten- 
sive corrosion protection 
in Phoenix history. 
The all new Phoenix. 
That's starting the '80s, 
Pontiac уи 
style! 


“All with automatic transmissions. 


ADVANCED ENGINEERING FOR BETTER GAS MILEAGE. 


Numerous efficiency features include: new design for low aero- 
dynamic drag. Standard engine cross-flow cylinder heads. Low 
drag brake calipers. And much more. contributing to better gas 
mileage than last year. EPA estimated at en MPG and a high- 
way estimate of 37 with 2.5 litre 4-cyl. engine with manual trans. 


Remember: Compare the estimated MPG with that of other cars 
Your mileage may vary depending on speed. trip 

length and weather. And your actual highway mile- 

age will probably be less than the highway estimate. 

Your mileage will be slightly lower in California. 


A NEW FRONT-WHEEL-DRIVE CAR, 
PONTIAC STYLE. 


E ————— eas 


Aftate for 


Athletes Foot 


is better 
than 
Desenex: 


Really better. 


If you've got athlete's foot and you're 
still using Desenex, you should know 
that Aftate is better. 

In independent studies, the medica- 
tion in Aftate has been proven to be 
more effective in killing athlete's foot 
fungus than the medication in Desenex. 

In fact, doctors recommend the 
medication in Aftate 14 to 1 over the 
medication in Desenex. 14 to 1. 

Aftate is better than Desenex. Really 
better. It's the killer. 


Read and follow label directions. 


Enclosed is 50€ (for materials, ding postage) for 
0 


one (1) .09 oz. Aftate Gel for Athlete's Foot, plus a coupon 
good for 25€ off on my next store purchase of regular 
size Aftate products. Send to: 


NAM 
ADDRESS APT. "8 


CITY STATE IP. _ 
Mail to: Plough, Inc., Р.О. Box 377, Dept. MC, Memphis, TN 38151. Tenn, 
residents add 2# sales tax. Offer good ңү иг ontinental U.S., i 
Alaska and Hawaii. Allow 4-6 weeks for delivery. rexpires Dec. 31, 1979. 
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IBM'S high-density 
super-fast 


microcirculit 


Microcircuits like the !/e-inch-square 
chip enlarged above now carry 10 
times as many circuits as ordinary sil- 
icon devices. International Business 
Machines Corp. researchers also put 
more zip in their experimental chip: 
It's four times faster but draws one- 
tenth the power of previous field-ef- 
fect transistor (FET) circuits. 

One tiny chip could have 265,000 
memory locations, or over 10,000 logic 
gates. The  microcircuits can Бе 
switched on and off in 1.1 nanoseconds 
(billionths of a second) for computer 
applications. And scientists found the 
devices switch still three times faster 
if they're chilled in liquid nitrogen to 
—196 degrees C. 


pa 


y 


This major advance in microcircuit 
technology, promising better, faster 
computers, was accomplished by 
shrinking chip-circuit dimensions to 
only one micrometer (one micron, or 
155,000 inch). Eighty-one chips are pro- 
duced on one presensitized silicon 
wafer through lithography — project- 
ing 81 images onto the surface and de- 
veloping the wafer much like film. 
Circuit dimensions are so small, how- 
ever, that light won't work for lithog- 
raphy. IBM had to develop equipment 
that projects images on wafers with a 
computer-controlled electron beam. 
Each chip image is registered accu- 
rately and automatically by detecting 
secondary electrons emitted from chip 
sites.— John Free 


Crisscross pattern on scanning-electron 
micrograph details a programmable logic 
array (the large dark rectangle in photo 
above). Circuit dimensions of one micron 
boost density and speed of microcircuit. 


Coneless 
speaker 
uses plasma 
driver 


"Jack's Welding? My loudspeakers 
are low. Fill 'em up with helium, 
please." 

Strange phone call? It’ll be routine 
for affluent audiophiles using a new 
speaker system, the Hill Type 1. Type 
1 cabinets contain a helium bottle 
good for about 300 hours of playing 
time. Minute amounts of helium bleed 
into a glowing plasma, or highly ion- 
ized gas—heart of the speaker from 
Plasmatronics Inc. (2460 Alamo, S.E., 
Albuquerque, N.M. 87106). 

Laser physicist Alan Hill, who de- 
veloped the system, won't detail his 
patent-pending plasma drive. But the 
big advantage of a plasma is that it's 
virtually massless. Conventional 
speaker cones or membranes can "col- 
ог” and distort sound because their 
mass takes time to move and stop. The 
lavender-colored, incandescent plas- 
ma in the Type 1 excites air molecules 
directly with electric forces. Result? 
Listeners say subtle musical nuances 
arereproduced with startling realism. 

The plasma section of the Type 1 is 
not set in a conventional acoustical 


Physicist Alan Hill stands behind his Type 
1 loudspeaker ($7000 a pair) as three 
mikes sample its output. Glow just above 
center mike, enlarged above, is plasma 
whose electric field excites air directly. 


enclosure that can color sound. The 
reason, says Plasmatronics: Sound ra- 
diates outward from the plasma in a 
sphere of waves that are in phase. 
Out-of-phase air waves from ordinary 
speakers require enclosures. 

Type 1’s actually have three speak- 
er elements: a heavy-duty, 14-inch 
subwoofer, a 6.5-inch midrange driv- 
er, and the plasma transducer. The 
two conventional speakers handle fre- 
quencies from about 10 Hz up to 700 
Hz. Owners must supply a stereo pow- 
er amplifier to drive these speakers. 
The plasma section has its own am- 
plifier, and reproduces frequencies 
from 700 Hz into the ultrasonic 
range.—John Free 


p----------- 


Really better. 


If you've got jock itch and you're still 
using Cruex, you should know that 
Aftate is better. 

Aftate's medication has been tested 
and found to be more effective than 
the medication in Cruex for killing 
Jock itch fungus. 

Aftate's powerful medication not 
only kills all major types of jock itch 
fungus, but also helps prevent rein- 
fection. 

For the relief of painful itching and 
chafing of jock itch, get Aftate. 

It's the killer. 


Read and follow label directions. 
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Enclosed is 50€ (for materials, handling, postage) for 

one (1) .09 oz. Aftate Gel for Jock Itch, plus a coupon good 


for 25€ off on my next store purchase of regular size 
Aftate products. Send to: 


NAME 
ADDRESS АРТЕ 


CITY STATE cate 


Mailto. Plough, Inc.. P O Box 377, Dept MC, Memphis, TN 38151 Tenn. 
residents add 2€ sales lax. Offer good only in Continental U5 , 
Alaska and Hawan Allow 4-6 weeks for ferexpires Dec. 31. 1978 
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THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 
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Airports and X-rays 


Should airport baggage-inspection ma- 
chines bear a sign that says, "Caution! 
Passing your camera through this ma- 


chine may be dangerous to the health of 


your film”? A Chicago group has been try- 
ing, without success, to get the Federal 
Aviation Administration to post such 
signs at airports around the country. They 
contend that these machines, which X-ray 


your luggage and display a picture of any 


metal objects to an attendant, harmfully 


expose your film. Thus far, the suit has 


been dismissed because, it is claimed, the 
courts lacked jurisdiction. 

Some airports overseas do indeed warn 
the traveler. This is true in Japan and 
Hong Kong (where | took the picture at the 
top of this page). Most airports do not. 

But now, with travel season on us and 
millions of Americans snapping megamil- 
lions of pictures all over the world, the is- 
sue becomes more critical. Do airport X- 
rays damage your film? Here are some of 
the facts: 
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9 Heavy exposure to X-rays can fog 
your film. Fogging refers to the unwanted 
exposure and development of some silver 
in your film. Thus unexposed areas can fill 
in slightly, and the overall contrast of the 
film can suffer. 

ө Thespeed of your film may be slightly 
increased by X-ray exposure before nor- 
mal exposure (called hypersensitization) 
or after (latensification). 

€ With a properly designed, properly 
operated X-ray inspection machine, an 
exposure may have no measurable or vis- 
ible effect on your film. It takes a certain 
degree of exposure to push the silver ha- 
lide grains to the threshold of developabil- 
ity, and thus visibility. 

€ X-ray exposure is cumulative. Each 
exposure builds on the previous ones. A 
harmful cumulative exposure can build 
up in two ways: 1) The operator of the 
machine is not sure about something in 
your bag, and runsthe bag backthrough a 
few times to make sure that the metal ob- 
ject that looked so suspicious at first is 
really only a hair dryer; 2) your trip in- 
volves a number of separate flights, and 
thus inspections. 

€ Some machines can wipe out your 
film in one roentgenous rampage. 

What can you do to protect your pic- 
tures? First, always carry your film and 
camera with you; never pack them in suit- 
cases that you are not carrying personally 
aboard the plane. Then when your camera 
bag or hand baggage containing film is 
being inspected, before boarding, insist 
that it be examined by eye instead of be- 
ing passed through an X-ray machine. 
This is easy if you carry your camera with 
you and keep all your film in a clear plastic 
bag (photo at left). For inspection, you just 
lift it out. You can even carry it through the 
personal-examination devices—the ones 
you walk through and that ring until you 
take out your extra change and keys. 
These are magnetometers—metal-detec- 
tion devices—and won't harm either you 
or your film. 

At most American airports, X-ray expo- 
sure is slight. A Kodak leaflet, "Tips for 
Photographing Your Trip Abroad," says 
that "less than one milliroentgen of X-ray 
exposure per inspection . . . should not 
perceptibly fog camera-type films. How- 
ever...itis possible for films to be signif- 
icantly fogged by repeated exposures of 
less than one milliroentgen each but total- 
ing five milliroentgens or higher. So, for 
travel in the United States, requests for 
visual inspections should be unnecessa- 
ry—unless more than five inspections are 
encountered with the same film." 

Outside the United States, beware! The 
New York Times recently reported that a 
professional photographer, Earl Dibble, 
had 41 rolls of film ruined by a Moscow 
inspection. "The X-ray device employed 


in Moscow,” the Times reporter was told, 
"emits a dose of X-rays some 10,000 
times greater than 90 percent of the 
world's airports." Other reports of ruined 
film come from Rome, Hong Kong, Singa- 
pore, the Philippines, Thailand, and Swit- 
zerland. | myself blame 30 rolls of low- 
contrast film on a zapping at the Geneva 
airport, when | was changing planes for 
Israel. An Israeli inspector there insisted 
on running my film through his ma- 
chine. 

What about protective bags lined with 
lead foil? Says the Encyclopedia of Practi- 
cal Photography: "It is dubious whether 
the relatively thin lead foil used in these 
bags has any great effectiveness in pro- 
tecting films from cumulative radiation 
exposure, and it is probably better to in- 
sist on hand inspection.” 


Random retriever 


Want to go back to that 43rd slide in your 
Carousel tray? Just punch in the number 


on the keyboard of the new Kodak EC digi- 
tal remote control and the unit will auto- 
matically turn the tray via the shortest 
route to that slide. If the distance to the 
slide is two or more slide positions, it will 
turn the projector light off until it gets 
there, then switch it on. You start by tell- 
ing the control (top buttons) whether you 
have an 80- or 140-slide tray on the projec- 
tor. After that, you just tell it what slide 
you want. 

The remote control can also turn the 
projector on and off, focus it (if the projec- 
tor has a remote focusing capability), and 
advance or reverse the tray. Or you can 
program automatic slide changes, with in- 
tervals ranging from two seconds to two 
minutes. 

With interconnect unit, the control is 
$135. It works with any Kodak Carousel or 
Ektagraphic projector. 

One possible problem: The control can 
take aslong as40 seconds to find a slide, if 
the tray must turn 180 degrees. If that 
seems too long, you might consider 
another Kodak random-access control, 
which has a maximum search time of 3 V 
seconds. But that one, the AV966, with 
projector, will set you back $1258. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Dad always اا‎ your letters. 
He'll especially enjoy these on Fathers Day 


Seagram's V.O. 
The symbol of imported luxury. Bottled in Canada. 


Enjoy our quality in moderation. 
Canadian whisky. A blend of Canada’s finest whiskies. 6 years old. 86.8 Proof. Seagram Distillers Co., N Y.C. 
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When the first automatic transmissions 
began appearing in the 1940's, many of 
my car-buff friends greeted them with 
scorn. "How can you be so lazy you don't 
want to shift for yourself?” "They take the 
fun out of driving." "I can do it better by 
hand than any automatic gizmo.” Similar 
reactions have greeted the car computers 
shown on the cover. But not from the car 
buffs. They love 'em. No one would pre- 
tend the computers are practical necessi- 
ties, but nothing since the self-starter can 
add so much fun to driving. On second 
thought, they may become practical ne- 
cessities if gasoline prices continue to 
soar—or you have to make do with a lim- 
ited ration. To learn why, read Bill Haw- 
kins' story on page 98. 


MHD passes a milestone 


A magnetohydrodynamic (MHD) genera- . 


tor produces electricity from burning coal 
with greater efficiency than any other 
method we know. You get more kilowatt- 
hours from a ton of coal [PS, Aug. '78]. 
The big drawback has been that hot abra- 
sive gases passing through the generat- 
ing channel wear it out quickly. Life of ear- 
ly MHD channels was measured in min- 
utes or hours—not too practical for an 
operating power plant. Recently a record 
500-hour endurance test, run by Avco Ev- 
erett, the country's most active MHD re- 
search outfit, established new evidence 
that MHD technology can meet commer- 
cial power-production demands. That re- 
cord is twice what any channel has 
achieved before, anywhere in the world. 
The test model produced a power output 
of 200 to 250 kilowatts. 


Progress on the fireball engine 


Any really new development in auto en- 
gines faces a long, tough road to the mar- 
ket. Few of even the most promising in- 
ventions survive the long process of de- 
velopment and testing. And for those that 
do survive, it has usually taken 10 to 20, or 
sometimes 30, years before you get them 
under the hood of your new car. Some of 
the inventions we were reporting on back 
in the early '50's—stratified charge, fuel 
injection, turbocharging, rotary engines— 
have only recently reached the produc- 
tion line. 

The Fireball engine that our European 
editor, David Scott, described in the No- 


vember '76 issue and | mentioned again in 
this column in June '78 seems to be com- 
ing along more rapidly than most new in- 
ventions. Scott, following up its promise 
as a major breakthrough in fuel economy 
and exhaust emissions, now reports that 
he has driven an experimental Fireball- 
converted Jaguar XJ12. "Performance 
was up to normal brisk standards," he 
writes, "and the only noticeable differ- 
ence was slight pinging evident with the 
engine pulling below 1000 rpm due to the 
high 14:1 compression ratio. Michael 
May [the inventor] is working with Jaguar 
as a consultant." At last report, 11 engine 
manufacturers have bought rights to the 
Fireball combustion system. 


Storing blue northers 


If you've never spent a winter in Texas, 
that headline may require explanation. It 
appeared on a publication from Texas 
A&M University. The reference is to an 
awesome weather phenomenon familiar 
to Texans: With the appearance of an om- 
inous blue-black cloud on the northern 
horizon, a balmy, 70-degree winter day 
can be transformed into an Arctic deep 
freeze within a half-hour. When | was a 
kid, the grown-ups used to explain that 
there was only a barbed-wire fence be- 
tween us and the North Pole—and some- 
body left the gate open. The standard 
small joke was “now if we could only save 
some of this for next summer...” 

Scientists at Texas A&M, Drs. D. L. Red- 
dell, W. B. Harris, and R. R. Davison, pro- 
pose to do just that. | reported on the be- 
ginnings of their project in June '74. They 
patented their concept in 1975 under the 
name of "Solaterre." Their idea is to chill 
huge quantities of water with the frigid air 
and inject it into an aquifer (a water-bear- 
ing layer of earth). Come summer, they'd 
pump out the cold water and air-condition 
acity. Now they are in the process of prov- 
ing out their theory in real life. Last winter 
they injected cold water at the rate of 200 
gallons per minute. Each day's operation 
stores enough cold water to air-condition 
a residence for a whole Texas summer. 
Their earlier studies indicated a storage 
efficiency of 80 to 85 percent after initial 
cooling. Energy requirements for pump- 
ing are negligible—less than one percent 
of the energy stored. 

The present experimental-scale system 
includes two production wells, 11 obser- 


vation wells, and a cooling pond. The pro- 
duction wells are 60 feet deep, 20 inches 
in diameter, and a quarter mile apart. 
Each can be used to extract water from the 
aquifer or inject chilled water for storage. 
The observation wells are used to monitor 
water levels and temperature profiles. 


Lift translator update 


A communication from Dr. D. J. Schneid- 
er, inventor of the lifting-foils engine de- 
scribed in our February '78 issue, tells us 
he has built his first commercial prototype 
wind-driven Schneider engine. It's de- 
signed specifically for installation at a site 
in Tucson, Ariz. The specifications are im- 
pressive: Rated power is 47 kW at a wind 
velocity of 25 mph; operating wind-veloc- 
ity range is six to 40 mph with no feather- 
ing required for high wind velocity; area 
of windstream cross section is 1500 sq. ft.; 
cost is $13.33 per sq. ft. of windstream 
cross section. To increase cross-section 
area by 500 sq. ft. would cost $7 per sq. ft.; 
by 1000 sq. ft., $6.50 per sq. ft. This model 
will produce 60-Hz, single-phase, utility- 
grid-compatible AC. Dr. Schneider says it 
will be operational by about the time you 
read this. He also gave us what amounts 
to a price catalog of machines due to be 
available this summer: Units rated for a 
wind velocity of 20 mph will cost $8000 for 
5kW, $15,000 for 20kW, $25,000 for 40 kW, 
and $36,000 for 100 kW (f.o.b. Dallas). 


Horror story 


If it sounds like the plot for a grade-B hor- 
ror movie, l apologize. But this script is all 
too true. Fast-growing South American 
water plants often used in home aquar- 
iums have escaped from domestic habi- 
tats and are taking over ponds and lakes in 
South Carolina. The Brazilian elodea, a 
meek-looking plant familiar to tropical- 
fish hobbyists, grows so fast and dense it 
can tie up boat traffic, clog intake pipes to 
power plants and shut them down, wreak- 
ing general aquatic havoc. It has no natu- 
ral enemies in its new home in the friendly 
waters of South Carolina. And so far, 
scientists have found no effective weapo 

to use against it. P 
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Thermionic 
converters 


turn waste heat into electricity 


Tapping high temperatures 
in power plants squeezes 
more energy from fuels 


By VAN R. KANE 
ILLUSTRATIONS BY CARL DE GROOTE 


WALTHAM, Mass. 
At first glance, the thermionic con- 
verter in Thermo Electron’s lab 
looked like a huge inverted test tube. 
As I tried to fathom the jumble of 
wires and tubes inside the glass bell 
jar, Dr. Peter Oettinger, who heads a 
small research group here, flipped 
some control-panel switches. "Itl 
take a few seconds before we start see- 
ing anything," he said. 

Inside the bell jar I saw two metal 
discs; one began glowing orange-red. 
Oettinger explained that thermionic 
converters work on a simple principle 
to produce electricity: Put two pieces 
of metal in a vacuum so they're almost 
touching, raise the temperature of one 
piece, and electrons will flow between 
them. "The result," he said, tapping 
an ammeter that confirmed his point, 
"is an electric current." 

At its equipment-packed labs, Ther- 
mo Electron researchers are attempt- 
ing to boost the efficiency of ther- 
mionic converters in small test stands 
like the one I saw. Much larger ther- 
mionic devices have been operated 
successfully outside lab settings for 
years. 

Development of thermionic genera- 
tors received its first real boost in the 
space program. NASA developed com- 
pact nuclear-fueled, high-wattage 
power supplies suitable for spacecraft 
launched on deep-space missions. But 
since the 1973 oil embargo, research- 
ers have also been working on ther- 
mionic generators with quite another 
purpose in mind: for use in central 
electric power stations to raise the ef- 
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Test stand for varying operating condi- 
tions of thermionic converter inside bell 


ficiency of the process for generating 
electricity here on earth. 

Today, two leading companies, 
Thermo Electron near Boston, Mass., 
and Rasor Associates in Sunnyvale, 
Calif., are working under Department 
of Energy (DOE) contracts, trying to 
make thermionic power practical. 
Complex engineering problems re- 
main. But there is considerable opti- 
mism that thermionic generators may 
one day play an important part in the 
country's energy picture. 

The research underway today 
evolved from work sponsored by 
NASA and the Atomic Energy Com- 
mission in the late '60's and '70's. And 
the accomplishments of those pro- 
grams were substantial. NASA devel- 
oped thermionic modules that were 
tested for years in nuclear reactors. 


jar is explained to author by Dr. Fred Huff- 
man of Thermo Electron Corp. 


The Russians, with a far larger pro- 
gram, have built a series of ther- 
mionic reactors that have operated for 
thousands of hours. 

Thermo Electron and others have 
built solar-powered thermionic con- 
verters that have experimentally 
tapped the sun's energy. And McDon- 
nell Douglas has built extremely com- 
pact nuclear-powered thermionic gen- 
erators suitable for powering im- 
planted heart pacemakers. "Therm- 
ionics is based on a proven technolo- 
gy," says Owen Merrill, manager of 
the DOE's thermionics program. 

That may be true, but it's a long 
jump from these exotic generators to 
the kind that would be needed for gen- 
erating large amounts of electricity in 
power stations. In building generators 


for space, the cost of materials was of 
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no importance, so the most expensive 
exotic materials could be used. Space 
generators, working from the heat of 
nuclear reactors or isotopes, operate 
in a controlled environment. Those 
designed for a coal plant would have 
to work in a dirty, corrosive one. 

But the big problem is efficiency. 
Researchers estimate they must dou- 
ble converter performance and trim 
costs before large-scale terrestrial 
thermionic applications become prac- 
tical. And that will take money—diffi- 
cult to obtain in what has been a rela- 
tively obscure field of research. With 
the worsening energy situation, 
though, this is beginning to change. 
Last year DOE's funding for ther- 
mionics was tripled—to $6 million. 


Topping plants 

Here's how thermionic converters 
could be used to provide you with elec- 
tricity and save energy. 

In power plants that burn coal or 
oil, about two-thirds of the heat ener- 
gy liberated from the fuel is not con- 
verted to electricity. By the end of this 
century, if half the energy in the U.S. 
is being used to generate electricity, 
this could amount to an equivalent 
waste of eight billion barrels of oil an- 
nually—some $120 billion worth. 

The waste heat is lost in a lot of 
ways. Some goes up the stack. Some is 
rejected at the bottom end of the cycle 
and flows away in a stream or up a 


cooling tower. Thermionic devices 
may be able to reduce the energy now 
wasted by increasing plant efficiency. 

When fossil fuels burn, they often 
produce hot gases up to 1800 degrees 
C. But because heat transfer becomes 
less effective at high temperatures, 
plants are usually designed so 
that heat reaching the boiler tubes is 
about 500 degrees C. This limits effi- 
ciency. Carnot discovered a century 
and a half ago that the efficiency of a 
heat engine can't be greater than the 
temperature difference between the 
sink and the source divided by the 
source temperature. The "sink" tem- 
perature in a power plant is the con- 
denser temperature, at the end of the 
steam cycle. High temperatures in 
power plants aren't used effectively. 
"It's like water in a high dam,” one 
expert suggested as an analogy. "It 
has more potential for work than wa- 
ter in a low dam." 

A thermionic converter could boost 
the overall efficiency of power plants 
by extracting energy from high-tem- 
perature gases and turning it directly 
into electricity. The heat energy not 
used by the converters can then be 
used to produce steam. 

The important point is that the sum 
of the electrical outputs from the ther- 
mionics and the steam is significantly 
higher than from the steam alone— 
even for the same amount of fuel. Ret- 
rofitting power plants would boost 


their efficiency, but plants specifically 
designed to use thermionics would be 
even more efficient. 

In either case, the total amount of 
energy extracted from the potential 
heat in the coal is increased, and the 
efficiency of the plant as a whole im- 
proved. The scheme of using a device 
to tap extra energy from hot gases be- 
fore they are used to make steam for 
conventional turbine generators is 
called topping. 

Another topping technique, using 
magnetohydrodynamics or MHD [Ps, 
Aug.’78], has been a competitor with 
thermionics for research funds. In 
1977, for example, the DOE spent $72 
million for MHD, but only $2 million 
for thermionics. 


Pairing generators 
Still, if thermionic efficiency can be 
improved enough and other problems 
solved, converters and MHD genera- 
tors may work together in power 
plants. The pairing of MHD and ther- 
mionics, plus additional applications 
for efficient thermionic converters, 
could develop like this. 
MHDithermionic generators. MHD 
generators burn coal at 2500 degrees 
C and reject waste heat at 1900 de- 
grees C. (A hot plasma passing 
through a strong magnetic field pro- 
duces electricity with no moving 
parts.) Thermionic converters could 
Continued 
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Thermionic conversion with giant THX modules 
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Wastebasket-size THX modules (right) can be stacked into tall converters to produce steam and electricity atop furnace. 


Although Thermo Electron and Rasor Associates have been 
working together in the development of thermionic converters, 
each is proposing a different way of using them in power plants. 
Rasor Associates’ Thermionic Heat Exchanger (THX) modules 
are the size of a small wastepaper basket (right) and would be 


In Rasor Associates’ plan, THX modules would be on top of the 
heat-producing furnace and heat pipes that extend into the 
furnace would carry the heat up to the THX modules. The con- 
verters, about 100 times the size of those developed for the space 
program, could each produce hundreds of kilowatts of electricity 


stacked one atop another. Thermo Electron's Thermionic Array 
Module (TAM) would be coffee-mug size (facing page) and clus- 


tered in groups of thousands. 


squeeze additional energy from MHD 
waste heat, and remaining heat could 
still produce steam to run turbines. 
Total efficiency: about 55 percent, 
compared to 50 percent efficiency for 
topping a power-plant steam cycle 
with MHD or thermionics alone. 

Industrial heat topping. The same 
wasted-heat problem of power plants 
exists with industries that burn fossil 
fuels for refining metal, producing 
chemicals, or other processes. Topping 
industrial heat cycles could trim 
America's energy needs by 10 percent 
in the year 2000. 

Deep-space probes. NASA relies on 
solar cells to power most spacecraft, 
but solar panels on large space probes 
at the outer edges of the solar system 
could not gather enough sunlight. The 
space agency still provides limited 
funding to refine a nuclear-powered 
heat-pipe thermionic reactor system 
for these future probes. 


Super alloys 

Scientists trying to adapt the 
NASA-AEC work on spacecraft ther- 
mionics for use on Earth faced a major 
problem. To be inexpensive enough 
for terrestrial use, converters would 
have to change about 20 percent of the 
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thermionically to add to the output of the conventional turbine 
generators. Steam is generated in boiler pipes wrapped 


around the converters. An advantage of the THX approach is that 


heat they receive into electricity. Ad- 
vanced spacecraft converters that had 
been developed reached 16-percent ef- 
ficiency, but had two advantages that 
commercial-power-station converters 
would not have. 

One advantage is a clean heat 
source. The NASA-AEC converters 
used nuclear fuel, which, despite its 
radioactivity, is not corrosive. The 
conditions in a power plant, however, 
are damaging to converters. With 
each 100-degree-C rise in' furnace 
temperature, corrosive problems in- 
crease dramatically. At the 1400-de- 
gree-C level scientists would like to 
use, the problem is beyond the limits 
of current engineering. 

A solution is to lower the operating 
temperature to about 1200 degrees C. 
Then, corrosion becomes merely an 
extremely difficult problem. But at 
this temperature, the efficiency of a 
converter will drop to about 12 
percent. 

In making the NASA-AEC convert- 
ers, access to the best and most expen- 
sive materials was a great advantage. 
You don't skimp on the power supply 
for multimillion-dollar space probes. 
To be economically competitive, pow- 
er-plant converters must use cheaper 


materials. These exist, but their pow- 
er output isn't as high. At the temper- 
ature planned, efficiency drops below 
10 percent. 

Thermo Electron has been develop- 
ing ways to beat the corrosion prob- 
lem. So far, the best results have been 
with shells of silicon carbide that keep 
the corrosive atmosphere of the fur- 
nace away from the electrodes. 

One such shell has survived more 
than 30 months at 1200 degrees C in a 
test furnace. Silicon carbide, however, 
is expensive and difficult to work 
with. Another approach has been to 
make the converter electrode exposed 
to furnace air out of a corrosion-resis- 
tant super alloy such as Inconel 671. 
Costs drop dramatically and so do 
manufacturing problems. But the 
maximum temperature also drops by 
about 300 degrees C. 


Efficiency or temperature 


Dr. Fred Huffman, manager of 
Thermo Electron's thermionics pro- 
grams, has been investigating the ma- 
terials problem. During the past three 
years, more than a hundred materials 
have been tested in the search for one 
that combines high efficiency with 
low cost. 
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Thermionic conversion with compact TAM modules 
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Dr. Huffman holds half-scale model of module, made with thermionic energy converters, designed to tap furnace heat. 


the modules produce more watts per square centimeter; as a 
result, better and more expensive materials can be used. But the 
size of the converters presents some tough engineering prob- 
lems that are only beginning to be worked out. 

Thermo Electron’s TAM concept has thousands of small con- 
verters lining the walls and boiler tubes of the furnace. While 
each converter turns some of the heat into electricity (about 1000 
watts each), the heat they can't use will serve two different pur- 


poses. In the converters lining the boiler tubes, the extra heat 
boils water to make the steam for turbines. In the converters 
lining the furnace walls, the extra heat would preheat the air 
entering the furnace, a technique for boosting a power plant's 
efficiency. The TAM idea has several pluses: The converters are 
small enough for low-cost mass production, and engineering 
problems are minimized because of the size. Also, even if a num- 
ber of converters fail, there are so many that little power is lost. 


"We've taken the six or so most 
promising materials and built con- 
verters out of them like the one you 
saw in the test stand," said Huffman 
in a conference room near his office. 
"Usually, we have to build several 
converters with each material before 
we get the best combination of factors. 
It took six tries using barium oxide 
before we got a converter that gave us 
good results. And each of those tests 
cost us somewhere between 20 and 30 
thousand dollars. 

"In the end," Huffman told me, "it's 
hard to say what will pay off better: 
trying to improve the efficiency of the 
converter or the temperature it can 
work at. It'll probably be a case of 
enough improvements in both to 
make the idea practical." 


Cesium ions 


Across the continent, at Rasor Asso- 
ciates in Sunnyvale, Calif., a group un- 
der Gary Fitzpatrick is also conduct- 
ing major thermionics research. Rasor 
is working on a power-plant converter 
concept that would require far larger 
thermionic modules than the designs 
by Thermo Electron (see illustrations 
above). The California firm is also 
tackling another way to raise efficien- 


cy: Unless the electrodes in a convert- 
er are less than 0.0005 inch apart 
(about one-sixth the thickness of this 
page), an electron cloud appears be- 
tween them, restricting electron flow 
from one electrode to the other. But 
building large electrodes with this 
spacing is almost impossible. If elec- 
trodes touch, the converter shorts 
out. 

The best solution so far has been to 
put a pinch of cesium gas in the space 
between the electrodes. The cesium 
atoms form positive ions, neutralizing 
the negative electron cloud. This en- 
ables converters to be built with gaps 
a millimeter or more across. 

But the price paid is high: Turning 
cesium into ions robs the output of 
a half-volt potential. If this loss 
could be eliminated, output power 
could be doubled. "Our studies show 
that the converters lose 50 times what 
they should to make cesium ions," 
says Fitzpatrick. "We're looking now 
at a number of ways to reduce this 
loss. 

"One is the possibility of putting a 
third electrode in the converter that's 
optimized just to make cesium ions. 
This, unfortunately, doesn't work well 
with high outputs. You can do the 


same trick by pulsing the converter. 
"But one of the most promising pos- 
sibilities right now is that there seems 
to be a contaminant in the converters 
that easily forms negative ions that 
negate the effect of the cesium ions. 
We can see them in the mass spectro- 
graphs, and we're in the process of try- 
ing to determine what they are so we 
can eliminate them. This is giving 
some very encouraging results," Fitz- 
patrick said. 
[Continued on page 152] 
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Sneak 


preview: 


'80 cars 


- goodbye to big models 


Detroit's big push is for 
more mpg with smaller, 
more efficient vehicles 


By JIM DUNNE 


The last of the truly big cars will dis- 
appear next fall, when Lincoln intro- 
duces smaller versions of the Conti- 
nental Mark V, thus completing the 
first cycle of Detroits program to 
build smaller, lighter, more fuel-effi- 
cient cars. 

But other big changes are in the 
works. Each auto company has a 
share of new models, new styling, and 
new features. Here are the highlights 
of what you can expect to see in auto 
showrooms this fall: 

® Completely redesigned personal 
luxury cars and a Mark V sedan from 
Ford. 

e Afront-drive Seville and restyled 
GM full-size lines. 

® Anew Mirada from Chrysler that 
replaces Magnum and Cordoba. Le- 
Baron and Diplomat get new sizes 
and styling. 

© A four-wheel-drive Concord and 
a smaller engine lineup from Ameri- 
can Motors. 

In addition, advances will show up 
in engines, transmissions, and weight 
reduction, all aimed at stretching a 
gallon of gasoline. 

Most impressive of the engineering 
changes is Ford's four-speed overdrive 
automatic transmission. It will be 
standard on virtually all of the compa- 
ny's biggest models, including LTD, 
Marquis, Lincoln, and Mark V. The 
transmission works like a standard 
three-speed in city traffic, but auto- 
matically shifts into fourth gear (an 
overdrive) at moderate-to-highway 
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Lincoln Conti- 
nental Town 
Coupe will be 
smaller and 
lighter, have a 
new front, and 
offer better 
fuel economy. 
Visible differ- 
ences are un- 
covered head- 
lights, squarer 
body lines, a 
more stately 
look. 


speeds. Drivers can shift to three- 
speed only—and thus avoid too-fre- 
quent gear changing—simply by mov- 
ing the shift lever to a different posi- 
tion. 

A 255-cu.-in. V8 engine, based on 
Ford's 302, will be introduced in the 
Thunderbird and Cougar XR-7 and 
made available in most other Ford 
models. 

Major body changes show up in T- 
Bird, XR-7, Lincoln Continental, and 
Continental Mark V (VI). T-Bird and 
XR-7 are identical under the skin 


again for 1980. They will use a modi- 
fied Fairmont chassis, built on a 
108.4-inch wheelbase. Thats down 
from the 114 on the current model. 
Overall length will be chopped to just 
over 200 inches from the present 
215.5. With commensurate size reduc- 
tions in drive train and chassis, the 
cars will weigh about 900 pounds 
less, and fuel economy will jump by 
four mpg on average. Ford will drop 

LTD II and Cougar sedan lines. 
Lincoln Continental and Mark V 
Continued 
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Mercury Cougar XR-7, shown in the proto- 
types above and left, could be one of the 
sleepers for the 1980 model year. A new 
255-cu.-in. engine and about a 900-pound 

i l | weight saving add up to a four- to five- 
ا‎ VA Ww mpg improvement in fuel economy. But 

P | the look of elegance and performance re- 
main in this personal-luxury car. 
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Trucks are getting smaller, too. Ford pick- 
up has a new body and chassis, and 
though it's no compact, the tidier dimen- 
sions are evident, above and left. 


Rear view of scaled-down Ford pickup for 
1980 (left): Look for smaller engines, es- 
pecially the 255-cu.-in. V8, to become pop- 
ular in this new truck. 


Thunderbird has a new body, too, an altered version of Fairmont 
chassis. That means a smaller engine, less weight, more mpg. 


Four-door version of the Lincoln Mark VI is new. It's signif- 
icantly smaller outside, built on 114.4-inch wheelbase 
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Oldsmobile 88 sheet metal is all new as part of fourth-year 
change for GM B-body. Lowered hood improves aerodynamics. 


Rear view of Buick 225 Electra gives hint of extent of styling 
changes on GM B- and C-body lines. It loses about 200 pounds. 


are smaller, too. Both cars will lose 
about 1000 pounds, will offer 302-cu.- 
in. engines as standard, and boast im- 
provements of at least four mpg. The 
Mark will be built in a four-door ver- 
sion for the first time. Both coupe and 
sedan have a 114.4-inch wheelbase— 
six inches shorter than in 1979. 

General Motors' top luxury car, the 
Seville, will switch to front drive in a 
completely new body and chassis. But 
it's not a revolutionary change, since 
the Eldorado front-drive system will 
be adopted. The most impressive 
change is Seville's styling. It borrows 
heavily from classic luxury models 
like the Daimler, especially in lines 
rearward from the back window. 

All of the GM B- and C-body cars— 


the big Chevys, Pontiacs, Oldsmo- 
biles, Buicks, and Cadillacs—will 
have new sheet metal and smaller en- 
gines. Look for the V6 to be empha- 
sized, while the 350 V8 gasoline and 
diesel engines are made available in 
more top luxury models. Underneath, 
about 200 pounds per car have been 
removed, mostly through materials 
substitution and smaller engines. 
Oldsmobile's 260 and 350 diesels will 
blanket the mid-size and full-size cars 
to help GM meet the 20-mpg Corpo- 
rate Average Fuel Economy required 
by the government for 1980. 

Most obvious styling change in the 
big cars is the sharply sloping hood 
lines that improve aerodynamics and 
enlarge the driver's forward view. 


From Chrysler, a shorter Cordoba and new Mirada 


Drawing shows side view of new Chrysler 
Cordoba/Dodge Mirada that's built on a 
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shared 112.7-inch wheelbase. The 1979 
Cordoba's wheelbase is 114.9 inches. 


dien i 


Pontiac font s id БО нүн from Grand Prix styling. Though c di: 
mensions of this wagon are unchanged, sheet metal is new. 


m — — m 


The front end of the 1980 deVille is almost a direct takeoff from 
the Cadillac Eldorado. Fender lines are smoother, however. 


Chrysler is preparing four new bod- 
ies in its 1980 models, but you have to 
follow the shell exchange closely or 
you'll miss what is taking place. New 
styles are set for Cordoba, Mirada 
(Magnum), and the LeBaron and Dip- 
lomat coupes. 

Cordoba and Mirada will drop in 
size and weight to the body used by 
the LeBaron/Diplomat coupes, and 
will share the same 112.7-inch wheel- 
base. The change will mean a loss of 
about 500 pounds in curb weight but 
provide only a slight increase in fuel 
economy. Six-cylinder engines will be 
available in these models for the first 
time when the 225-cu.-in. Slant Six 
becomes the base power plant. 

At the same time, the LeBaron/Dip- 
lomat coupes will move down to the 
108.7-inch wheelbase of the Aspen/ 
Volare coupes. They will sport new 
front-end styling and roof lines. How- 
ever, curb weight will be about the 
same, and engine lineups and fuel 
economy will match the 1979's. 

American Motors will restrict V8 
engines to few models in a major move 
to improve fuel economy without 
making major changes in body styles 
or engine design. Big news will be 
made by a four-wheel-drive Concord 
that willlook very similar to the pres- 
ent car, but is expected to give AMC 
an exclusive niche in the U.S. spacial 
ty-car market. 


olar power 
ower works 


At the Department of Energy's solar 

test facility here, at Sandia Labora- 

tories in Albuquerque, N.M., engi- 

neers have successfully completed the 

first test of a receiver for an advanced 

central solar power plant. The 13-foot 

working model, installed 140 feet up 

the 200-foot tower, was designed and 

built by Boeing Engineering and Con- 

struction Co, for the Electric Power 

Research Institute. Simulating the 

operating conditions of a commercial, 

| 100-MW gas-cooled receiver, it 
- achieved a power level of one MW, 

5 with air-outlet temperatures of 1500 
degrees F, when a field of 62 sun- 

- tracking mirrors delivered the energy 
n _ equivalent of 1000 suns to its aperture. 
| К | —Arthur Fisher 
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forelectric cars 


BATTERY Rotary electric motor from 

77 Japan uses less current 

DISTRIBUTOR F | АРУ, | 
I, Vi, than conventional motors 


By DAVID SCOTT 
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ic 
“Wankel” 


In this time of uncertain gasoline sup- 
plies, electric cars look increasingly 
attractive. So what's keeping them off 
our roads? Inefficient batteries are the 
main problem. Battalions of research- 
ers are working to develop better bat- 
teries [PS, Feb.] and thus improve the 
electrics’ speed and cruising range. 
But Kure Tekko, a Japanese engi- 
neering firm, has attacked the prob- 
lem from the other end by developing 
an engine that reduces the power re- 
quirements of electric vehicles. The 
new engine both weighs less and 
draws less current than conventional 
electric motors, so fewer batteries are 
needed to power the car. Jettisoning 
batteries, in turn, trims an electric's 
weight, improving its speed and 
range. 

The Japanese nicknamed the new 
design the "magnetic Wankel" be- 
cause the engine's working principles 
resemble those of a Wankel-type rota- 
ry. In fact, the new engine has some 
things in common with a conventional 
auto engine. Unlike most electric mo- 
tors, the rotary electric needs crank 
starting and has a distributor. 

Like the Wankel, the new design is 
also lighter and smaller than a gas 
engine of the same power. And the 
electric rotary is a pygmy when com- 
pared to other electric engines. The 


How the magnetic rotary 
engine works 


Rotary electric motor has a small cobalt 
magnet mounted on the edge of its drum- 
like rotor. The magnet spans a narrow 60- 
degree sector of the rotor's circumfer- 


| ence. The drum spins within a stator ring 


composed mainly of a permanent ferrite 
magnet. But the stator has a 60-degree 
gap spanned by an electromagnet. A dis- 
tributor geared to the rotor's center shaft 
times the flow of current to the electro- 


Experimental 45-hp rotary engine uses 
two separate rotor drums (A), each with 
three cobalt magnets (B—two shown) 
spaced 60 degrees apart. The cobalt seg- 
ments are so angled on the common shaft 
that there's equal radial spacing around 
the circle. Each rotor drum spins past its 
own stator electromagnet (C) that is 
"fired" by the gear-driven distributor (D). 
The multipoint distributor gives six power 
impulses per revolution to kick each of the 
three cobalt segments along. They are 
propelled the rest of the way by the mag- 
netic forces generated between them and 


the eccentrically shaped stator rings (E) 
that cause an ever-widening air gap to 
face the magnets. The small electric mo- 
tor (F) crank-starts the rotors. When they 
are revved up to 200 rpm, the distributor 


cuts in the stator coils, and rotor speed 
increases, going up to 5400 rpm. Speed is 
controlled by pulsing the DC current to the 
electromagnets as with conventional bat- 
tery-powered traction motors. 


prototype 45-hp unit weighs only 155 
pounds against 440 pounds for a com- 
parable electric motor. The rotary en- 
gine is compact enough to fit inside a 
two-foot cube, says Kure Tekko. 

The forces of magnetic repulsion are 
the key to the new engine's light 
weight and lowered power demands. 
Since the engine gets most of its power 
from the interaction between perma- 
nent magnets, relatively small 


magnet, energizing it briefly, just as the 
cobalt magnet swings past the coils. The 
electromagnet exerts a repulsive force, 
kicking the rotor on its way. The magnet is 
switched off, and the rotor's speed is 
maintained by magnetic repulsion be- 
tween the cobalt magnet and the stator 
walls. The cleverly designed stator ring 
actually adds impetus to the rotor's 
swing. The ferrite ring is not a circle but is 
a section of a spiral, so its radius gradually 
expands in the direction of the drum's 
spin. Thus the stator's eccentric outer 
curve encloses a wedge-shaped space be- 


amounts of copper and iron are needed 
for the electromagnets used. This cuts 
weight—and costs. The permanent 
magnets are either cobalt or the plas- 
tic-bonded ferrite type—both light- 
weight. The ferrite magnets can also 
be made fairly cheaply by injection 
molding. Finally, most of the engine 
castings, including the rotor, are 
made of light alloy. 

The prototype engine shown above 


tween it and the spinning rotor. (This area 
is similar to the Wankel's elongated com- 
bustion chambers.) The dimensions ofthe 
tapered air gap increase gradually, start- 
ing at a tight 0.1 mm and slowly expand- 
ing to 5.0 mm. The moving cobalt seg- 
ment always has more space between its 
leading edge and the stator than there is 
at its trailing edge. Since the repulsive 
force between magnets is strongest when 
they are closest together, the cobalt mag- 
net gets a constant boost from the rear. 
The magnet is speeded on its way by this 
superior thrust along its trailing edge. The 


is still in an early development stage 
and no performance details have been 
revealed. But the rotary electric may 
become more than just an engineer's 
plaything. Kure Tekko is a sizeable 
firm that supplies auto parts to Toyo 
Kogyo, the Mazda maker. Since Maz- 
da is the world leader in Wankel en- 
gines, Toyo Kogyo could have more 
than a passing interest in the Wan- 
kel's electric counterpart. Gs) 


rotor thus travels a full 300 degrees of its 
path without consuming energy from the 
battery. At the end of this freeloading 
spin, the electromagnet is again switched 
on. Just as the cobalt magnet swings by, it 
gets another powered thrust to begin the 
next rotary cycle (cycle is illustrated at 
lower left). The impulse is precisely timed 
to start after the cobalt magnet reaches 
top dead center, so it gets boosted off in 
the right direction. Two or more of these 
magnetic rotary modules can be com- 
bined to make an energy-efficient auto- 
motive power plant. 
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Tracking 


uses Tap water 
to keep ifs face 
tothe sun 


solar heater 


By DAVID SCOTT 
ILLUSTRATIONS BY CARL DeGROOTE 


Sun-seeking solar reflectors give far 
more concentrated heat than station- 
ary flat-plate collectors, but they often 
require complex photoelectric equip- 
ment to track the sun precisely across 
the sky. Now, two brothers from 
Australia, Dave and Adrian Little, 
have invented a strange new sun- 
tracking solar heater that uses an ul- 
tra-simple air-hydraulic aiming sys- 
tem run by tap water. And that's not 
all: At the focal point of their reflector 
is an ingenious heat pipe [PS, June 
"74} that heats water in a surrounding 
tank to near the boiling point. The 
system is designed for domestic water 
heating in sunny areas. 

The Little brothers’ design won 
them first prize at the last inventors 


Parabolic reflector concentrates solar ra- 
diation on heat pipe along its focus. Water 
in pipe is vaporized there, then condenses 
at the cool (upper) end, transferring latent 
heat to water in storage tank. Stored hot 
water heats domestic water flowing 
through immersed coil. At the same time, 
tank water cools heat pipe, maintaining a 
five-degree-C temperature difference be- 
tween its ends. Finally, condensate flows 
downhill to the hot end of the pipe to com- 
plete the cycle. 


HEAT PIPE — 


competition run by Australian televi- 
sion. That paid their way to the recent 
International Inventor’s Exhibition in 
Geneva (see story in this issue), where 
their portable working model took the 
prize donated by the U.N. World 
Health Organization. 

“We wanted to really cut costs all 
around,” Dave told me. “Our tracker 
is made from junk parts, but it could 
be manufactured for around $25.” 

The tilted parabolic reflector, piv- 
oting on a north-south axis, has black 
plastic tubes fixed below its longitudi- 
nal edges. They contain air at atmo- 
spheric pressure, which expands 
when heated by the sun. Through a 
clever hydraulic system, the expand- 
ing air actuates a piston, which ro- 
tates the reflector via a cable and pul- 
ley drive (see diagram). 

CABLE DRIVE 


TO PULLEY 
WATER FU 


AIR TUBE 


The action is smooth and precise. 
Dave Little claims an aiming accura- 
cy within half a degree, owing to the 
infinitely variable speed control hy- 
draulic valving provides. "It's much 
more difficult to get such fine control 
with electronic tracking and switch- 
ing an electric motor on and off,” he 
says. 

If the sun is temporarily obscured, 
the parabolic mirror stays put. When 
the cloud passes, it speedily swings 
around to pick up the aim again. 

The collector absorbs solar energy 
very efficiently because of the unusu- 
al heat pipe along its focus. The heat 
pipe is just a sealed metal tube with 
air evacuated. It contains a small 
amount of water—not some exotic 
fluid (such as liquid sodium) often 
used in these spectacular thermal con- 


DOMESTIC 
HOT WATER 
OUT 


HYDRAULIC 
CYLINDER 


ductors. But the working principle is 
the same. 

The water boils at the hot end of the 
pipe at a lower-than-normal tempera- 
ture because of the internal vacuum. 
The steam absorbs an enormous 
amount of heat, called the latent heat 
of vaporization. The vapor then moves 
to the cooler end, immersed in a wa- 
ter-filled tank, where it condenses, re- 
leasing its heat. Gravity returns the 
condensate to the reflector end of the 
heat pipe. No internal wick is needed, 
as in other heat pipes. That's another 
cost-cutter. 

Back home in sunny Australia, the 
brothers built a full-size solar plant 
that supplies all the hot water for a 
large house, yet the reflector is only 
6.5 feet long and 2.3 feet wide, with a 
32-inch-diameter, 75-gallon tank. 

The model I saw in Geneva was 
scaled down for easy transport by air. 
It has a three-gallon tank; even that 
would be adequate for a small house, 
says Adrian. The Little brothers are 
now sifting through business offers to 
develop their idea commercially. 5) 


How the reflector tracks: The sun, creep- 
ing westward across the sky, heats left- 
hand (western) air tube under the para- 
bolic trough. Expanding air extends left 
diaphragm actuator, which pushes the 
lever in the hydraulic chamber to open in- 
let valve. Pressurized tap water operates 
the hydraulic cylinder, which slowly turns 
the reflector via a cable drive from the pis- 
ton rod. When the left air tube is shaded, 
the right (eastern) one is partially exposed 
and warmed. The right actuator now 
closes the inlet valve to lock piston in its 
new position. At dawn, this unit controls 
reflector's swing back to the eastern hori- 
zon. Its air tube is warmed by the rising 
sun, opening the dump valve to release 
water from cylinder. The piston is then re- 
tracted by the return spring, rotating the 
reflector the other way. 


was shown at the Geneva inventors' exhi- 
bition after the design won a competition 
sponsored by Australian television. Dave 
Little, one of its inventors, points to one of 
the air tubes that aims the reflector. Heat 
pipe, at focus of reflector, extends into 
water-filled tank at upper right. (The de- 
vice is always tilted upward on its longi- 
tudinal axis to match sun's angle at local 
latitude.) Solar heat is transferred to the 
water in the tank via the heat pipe. 
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Small model of sun-tracking water heater | 


Circular cave 

for underground 
storage 

A hole in the ground becomes a 
baronial temperature-controlled wine 
cellar for 1300 bottles when the con- 
crete modules in this French inven- 
tion are stacked in place. The hole, 
eight feet deep and six feet across, 
sunk in a basement or garage floor, is 
first damp-proofed with plastic sheet 
and a sand layer. A ventilation pipe 
is centered in the hole and curved stor- 
age blocks are stacked up against the 
walls. A spiral staircase hung from 
the central pipe gives access to the 
shelves. The cave's mouth can be 


| sealed by removable shutters. Since 
the cool earth surrounding the cave 
maintains a stable temperature, the 
shelves can also be used as a larder. 
Maker: Harnois S.a.r.l.; Box 18, 915 
40 Mennecy, France.—David Scott 


Mushroom plug 
seals sink drain 

A flick of a finger opens or shuts 
this clever sink-stopper—no levers or 
chains are needed, claims inventor 
Liu Shu-lien, of San-J Enterprise Co. 


| (195, Sec. 3, Chung Ching N. Rd., 
| Taipei, Taiwan). The rubber disc 


buttons onto a spring-loaded plunger 
that's centered in the drain. When the 
bevel-edged disc is convex, above at 


| left, the plunger blocks the drain. 


À gentle push on the edge of the disc 
snaps it open into a concave shape. 
Touching the raised edge of the disc 
flips it closed again.—D.S. 
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Clever ideas 
from the 
Geneva Inventors Exhibition 


Lazy coat hanger collapses like a tired 
man's shoulders when latch is released. 
The coat then slides off without having to 
lift hanger from hook. A return spring 
snaps the arms back for next use. The de- 
vice could make hotel-room hangers eas- 
ier to use. It also can simplify hanging up 
pullover sweaters and other buttonless 
clothing, since the arms can be held 
folded as the garment is slipped on. 


Hookless towing hitch lifts the nose of a disabled car with an Portable safe won't travel—as long as its 
ingenious wedging action. Cable from the electric winch at — twist-on cover is locked in place. A power- 
one end runs down the tapered frame, then doubles back ful suction cup, concealed in the contain- 

By DAVID SCOTT under to the two-wheeled sliding bogie (top). As the winch er's base, makes the safe cling fast to any 
pulls the wheels under the car, the towing frame rises. The smooth surface. It can't be pried off unless 
car's weight then rests on the bogie instead of the hitch a lever inside the container is released. 
(above). Hinged flaps on the frame cradle and lock the car's The domed metal safe is also too slippery 
front wheels. The rig also pivots for safe steering. to be grasped by most tools. 
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Stacked printed circuit boards are con- 
tained in module. Teflon-coated copper 
board within the sandwich keeps it cool. 


From the outside, the CRAY-1 re- 
sembles one of those automatic photo 
machines that give you four fuzzy pho- 
tos of yourself in a minute or so. It's a 
hollow, 16-sided column, 6% feet tall, 
nearly five feet wide, and surrounded 
by upholstered benches. Four sides 
are missing to give access to the inte- 
rior, which has no ceiling. 

Standing in the CRAY-1’s chilly 
center—it’s one of the few computers 
with built-in refrigeration—I was 
struck by the wiring. Each of the 12 
vertical panels was a thick, solid mass 
of blue and gray wires. There is no 
color coding in the CRAY-1. How 
does one tell the wires apart? One 
doesn't. 

"It's designed and built on a from- 
and-to wire list," I was told later by 
engineer Lee Higbie at the headquar- 
ters of Cray Research, Inc., in Minne- 
apolis. "First we do all the one-foot 
wires, then all the two-footers, then 
the three-footers. There are only a 
couple of four-footers in the entire 
unit." 

I walked out of the CRAY-1 and 


back into the real world of more famil- 


iar computers. UCS sells computing 
services, and its data center holds 18 
other machines, most of them large, 
rectangular Control Data units such 
as the 6600 and the Cyber 175. 
Compared with the older comput- 
ers, the CRAY-1 looks like a decora- 
tive toy sitting in the corner. The 
upholstered benches contain the com- 
puter power supply. The entire com- 
puter covers just 70 square feet of floor 
space. Yet its capabilities make it the 
premier performer in the room. Sey- 
mour Cray not only made the outside 
of his machine look different. Its inter- 


nal structure is technologically a radi- 
cal improvement. 


Super speed 


The CRAY-1 is fast. It will cruise 
along at 80 MFLOPS. That's 80 mil- 
lion floating-point operations (such as 
addition or multiplication) per second. 
With some computations, there's an 
overlap that pushes its speed to 140 
MFLOPS. And in short bursts, the 
CRAY-1 has been clocked at 250 
MFLOPS. 

By comparison, a Cyber 176 or an 
IBM 360/195—each superfast by for- 
mer standards—chugs through its du- 
ties at four to seven MFLOPS or 
less. 

That's why it takes "front-ending," 
putting another computer on line as 
an input-output device, to get efficient 
use from a CRAY-1. Even then, the 
supercomputer has time to rest. 

"Routine jobs go through the Cray 
with a ‘blip,’ " Lorenz told me. "It ac- 
cepts, executes, and completes them 
as fast as you can feed it. But the real 
measure of performance is on the 
tough jobs, like structural or reservoir 
analysis, or oil-exploration model- 
ing." 

Such jobs require a computer to run 
lengthy batches of similar calcula- 
tions, each only slightly different from 
the last, until the best possible solu- 
tion is found. 

"We've had jobs come in that ran 24 
hours on a 6600," Lorenz explained. 
"That same job would run two hours 
on the CRAY-1." 

To find out why the CRAY-1 is so 
fast, I visited Cray Research head- 
quarters in Minneapolis. Seymour 
Cray himself works in isolation at his 
laboratory in nearby Chippewa Falls, 
Wis. A shy, introverted man of 54, he 
repeatedly shunned interviews. He 1s 
more comfortable with computers 
than with people, and designs sail- 
boats for relaxation. His outside con- 
tacts are limited to rare discussions 
with potential customers or other 
technical experts. 

Cray's genius sparked early. He 
was 32 when he left Univac with a 
group of co-workers to found the Con- 
trol Data Corporation. CDC's first 
commercially successful computer, 
the 1604, sprang from his pen, its in- 
tricate circuitry drawn quickly, but 
carefully, on page after page of graph 
paper. Working often alone and late 
into the night, he followed with the 
CDC 6600 and 7600. 

He left CDC in 1972 to form his own 
company. Though its headquarters 
are in Minneapolis, literally in the 
shadow of the CDC main complex, 
"Seymour's shop" and the company's 
manufacturing facility are in Chippe- 
wa Falls. Through all developments, 


Cray's work habits haven't changed. 

"He gets up late and he goes to bed 
late," company president John Roll- 
wagen said. "He's the type to concen- 
trate completely on a problem until he 
solves it." 

The problem of designing faster and 
faster computers is Cray's passion. 
Each time he solves the problem, he 
starts over again to do it better. In the 
CRAY-1, he solved it by combining 
unique electronic circuitry with me- 
chanical engineering. 

"Cray's designs are simple and 
they're fluid," Higbie said. "They 
evolve and change until he's satisfied 
with them." 

In the CRAY-1, simplicity means a 
design with only three kinds of inte- 
grated circuit chips—one for memory, 
one for logic, and one for internal reg- 
ister. The finished machine contains 
more than 350,000 chips. But it's the 
way they're put together that makes 
the CRAY-1 a supercomputer. 

One major limiting factor in com- 
puter operations is the speed at which 
a signal travels through connecting 
wires. The longer the wire, the longer 
it takes for a computer "message" to 
get through. And a signal that must 
work its way through a wire maze in a 
computer filling a 12-foot cabinet will 
take longer than a signal zipping 
around in the CRAY-1's five-foot poly- 
hedron. 

Cray reasoned that a circular cabi- 
net offered the best way to keep wire 
lengths to a minimum. He flanked the 
computer's central processing unit 
(CPU)—its logic, or brain—with banks 
of memory chips. 

"It's really a CPU bathed in memo- 
ry," Higbie said with the understate- 
ment of an engineer grown accus- 
tomed to thinking in supercomputer 
superlatives. "But it's only a moder- 
ate-sized memory, say about the size 
of a half dozen IBM 360's." 

Cray's concept for the computer cab- 
inet also yielded the densest packing 
structure for the thousands of circuit 
boards filling each machine. Rather 
than individual boards as in conven- 
tional computers, Cray sandwiches 
groups of them together to form plug- 
in modules. 

"These modules are the key to ev- 
erything," Higbie said, handing one 
over for my inspection. It was heavy, 
and measured about six by nine 
inches. Each side was lined with small 
integrated circuit packages. The 
CRAY-1 had 113 different module 
combinations using the three basic 
circuits. A full module holds 288 cir- 
cuits. 

The module itself is a Cray innova- 
tion. It has five layers. The two outer 
layers, top and bottom, are modified 

Continued 
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Thousands of wires within the main frame 


interconnect each plug-in module. 
Lengths are kept to a minimum for speed. 


boards holding the chip packages. In- 
terior boards carry the electronic im- 
pulses over printed circuitry. But, 
rather than running in straight lines, 
the etched wiring zigzags back and 
forth from a source through chip pack- 
ages. Each silvery little pathway 
looks like a child's maze. Some are 
long, with dozens of right-angle turns. 
Some are short, with only a few. 

"Every etched wire has been mea- 
sured," Higbie explained. "They were 
designed that way for timing pur- 
poses, to make sure that every signal 
arrives at exactly the right time." 

In the world of supercomputers, 
that timing is measured in nanosec- 
onds—billionths of a second. The six- 
inch width of a CRAY-1 circuit mod- 
ule equals one nanosecond, with a sig- 
nal traveling in a straight line. A sig- 
nal zigzagging across the module 
takes longer. 
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No color codes are used: Like a giant kit, 
each wire is installed using a to/from 
chart, derived from the schematic. 


Cray's design gets maximum effi- 
ciency in computing power by exercis- 
ing that rigid control over signal tim- 
ing. With most non-etched wires be- 
ing only one foot long, signals waste 
little time en route, but always arrive 
at the appointed nanosecond because 
of the maze-like board etching. Even 
with a number of circuits and boards 
involved in any given computation, 
the CRAY-1’s time for an average cal- 
culation is just 12.5 nanoseconds. 
That converts to 80 million calcula- 
tions each second. 


Keeping cool 

The modules themselves are packed 
so densely into frames—up to 72 of 
them in a 28-inch chassis—that they 
almost touch each other. That packing 
helps minimize the distance signals 
must travel, but it leads to unique 
heating problems. 


The CRAY-1 draws 100 kilowatts of 
electricity, more than any other com- 
mercial computer. In comparison, as- 
tronauts operated the Skylab space 
station on less than 10 kilowatts. A 
typical home may draw six kilowatts 
at peak moments. 

With each circuit board generating 
heat, Cray knew that a new cooling 
scheme was needed. The air-condi- 
tioned coolness of normal computer 
centers wouldn't do for his machine. 
That led to the middle layer of Cray's 
five-layer module, and to some unique 
plumbing in the computer frame- 
work. 

"The midsheet in the circuit module 
is heavy copper with a Teflon coat- 
ing," Higbie said. "It's both an electri- 
cal insulator and a heat conductor." 

The copper sheet's edges are left 
bare. When the module is installed in 
the chassis, those edges fit into the 
notches of an aluminum cold plate. 
Within the cold plate are stainless- 
steel tubes carrying Freon refriger- 
ant. The refrigerator unit itself is in 
the floor below the computer. 

The constant flow of Freon draws 
heat away so rapidly that the CRAY-1 
is actually cooler than its air-condi- 
tioned surroundings, though it may 
warm up in prolonged operation. That 
accounts for the sudden chill I felt 
when I first stepped into the ma- 
chine. 

"We could have installed the 
CRAY-1 anywhere," Jack Lorenz of 
UCS told me. "It doesn't require the 
air-conditioned environment that the 
rest of our machines need." 


Vectorizing 

Although the CRAY-1 is physically 
designed for speed, its mental for- 
mat—just how it handles numbers—is 
different, too. It’s a vector processor. 
Most computers are scalar. That is, 
they perform one computation at a 
time. Each result goes into memory, 
then is retrieved, as needed, for other 
computations. 

Vector processors, however, per- 
form multiple computations, usually 
adding, subtracting, multiplying 
numbers all at once. 

In its simplest form, vectorizing is 
like setting up an assembly line of 
numbers. Each equation is loaded in 
part at the beginning of the line. And 
at each point, or segment, the num- 
bers are manipulated in a certain 
way—added, subtracted, etc. But, as 
each operation moves down the line, 
another set of numbers enters at the 
beginning. The result is that the com- 
puter handles many sets of numbers 
at the same time, and uses complex 
formulas to keep track of them all. 

The real benefit of vectorizing 
comes when massive groups of num- 


bers must be processed. Like a car as- 
sembly line, it may take a week to pro- 
duce the first one, but from then on, 
one rolls off every minute. Each step 
in the vector process gives an interim 
solution (see diagram) used in the 
next step. In the CRAY-1, those solu- 
tions are "chained," used directly 
without going to and from memory. 
It'sthis vectorizing ability that makes 
it 10 times faster than any other com- 
mercial machine. 

Even for single operations the 
CRAY-1 is fast. For these, it can be 
used as a conventional scalar comput- 
er; and it's still twice as fast as any 
other machine. 

A vector computer is a very rare 
breed. There are only about a dozen 
non-Cray vector computers in the 
world. And none ofthem, with the pos- 
sible exception of the one-of-a-kind 
ILIAC IV installed at NASA's Ames 
Research Center, matches the Cray in 
performance or reliability. 


Who needs it 


By early 1979, Cray had delivered 
eight machines and had orders for 
four more. Cost: about $8 million 
each. Who needs such massive com- 
puting power? 

John Rollwagen leaned against his 
specially designed and built standup 
desk—he shuns the image of an execu- 
tive hiding behind a slab of walnut— 
and ran down the list of customers. 

One machine went to Los Alamos 
Scientific Laboratories, where its pri- 
mary job is to simulate nuclear explo- 
sions. A typical computer program 
used in weapons development, and 
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run on the lab's CDC 7600, required 
90,000 lines of coded instructions, and 
took nine hours of computation time. 
The CRAY-1 will do the job faster, but 
even so, some nuclear research will 
tax its ability. 

Two machines are involved in 
weather-related projects, one at the 
National Center for Atmospheric Re- 
search in Boulder, Colo., and one at 
the European Center for Medium- 
Range Weather Forecast (ECMW) in 
England. ECMW issues  10-day 
weather forecasts for the European 
continent each night. Thousands of 
variables go into the computer to be 
vectorized through billions of calcula- 
tions leading to a forecast. Even with 
the CRAY-1, the calculations take 
nearly 10 hours to complete. 

Two machines went to the Depart- 
ment of Defense. Rollwagen can't say 
where they are or what they're doing. 
But some reports hint that they're en- 
gaged in code breaking. 

Two more are at Lawrence Liver- 
more Laboratory, where they are be- 
ing used to solve the problems of mag- 
neticand laserfusion. And theeighth is 
at UCS in Kansas City. 

The success of Cray, along with 
signs that CDC will be back with an 
improved vector processor in 1979, al- 
ready is spawning peripheral busi- 
nesses. True to computer-industry 
tradition, the hardware is ahead of the 
software, or programming. 

Cray significantly increased its pro- 
gramming staff in 1978, but a small 
company called Massachusetts Com- 
puter Associates, Inc. (Compass) beat 
it to one important element that opens 
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the CRAY-1 to a variety of scientific 
applications. 

Compass developed апа  copy- 
righted a program they call a "vecto- 
rizer,’ which translates standard 
computer code into a modified version 
that speeds through the CRAY-1 
logic. Shortly after the UCS CRAY-1 
became available to commercial us- 
ers, Compass analyst Bob Brode 
worked with Continental Airlines on 
one application. 

The airline's problem was to assign 
crews in the most economical way. 
They had to consider such factors as 
flight schedules, crew pay, layover 
costs, motels, meals, and more. Each 
year the airline spent several hundred 
thousand dollars in computer time 
just to find the best schedule. 

"There are millions of possibilities, 
so the computer has to sit there and do 
the same section of the program over 
and over again with just slightly dif- 
ferent data," Brode explained. 

The vectorized program ran 2% 
times faster on the CRAY-1 than on 
other machines, and Continental will 
save up to 60 percent of its former 
costs, he said. "Any program, commer- 
cial or otherwise, that requires that 
kind of repetition is worth vectoriz- 
ing," he added. 

The people who build supercomput- 
ers agree. Seymour Cray has re- 
treated to his Chippewa Falls hide- 
away and already is well along on de- 
signing the CRAY-2. 

"Itll be twice as fast and four times 
as efficient as the CRAY-1," Higbie 
said. "We'll let Seymour tell you the 
rest when he's finished." ^B 
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PROBLEM +1 T] te 
5241 
« 0439 
0000 
x 1000 (1000's PLACE) 
0000 
+ 2300799 (FROM PREVIOUS CYCLE) 


2300799 
OUTPUT ON NEXT CYCLE 


SEGMENT #4 Е. 1 
GET 4th PRODUCT 
AND ADD TO 3rd 


Unlike a scalar computer, CRAY-1's vec- - 
torizer handles many problems at once. 


The diagram illustrates how four multi- 
plication problems are solved: In each 
of the four segments shown, the opera- 
tion is performed for only one place (1's, 


PREVIOUS PRODUCT PREVIOUS RESULT 


10's, 100's, 1000's). After each machine 
cycle, each problem advances to the next 
segment. A "picture" of the fourth cycle, 
shown here, freezes each problem in dif- 
ferent stages of solution. Problem 1 has 
advanced four segments and is solved. 


PREVIOUS RESULT - 

FINISHED W 

PROBLEM Hd 
Problem 2 entered the vectorizer in the 
second cycle, so it has been solved only 
through the 100's place. Problems 3 and 


4 are still two and three cycles from solu- — 


tion. It takes four cycles to complete one 


product, but only seven to solve all four. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


(16.32 


BELLMOUTH Г | 
l | . PEE . Day pack 
403285184 | AR Stuff everything you need for 
ETE | А. ЖЕ m. a day of hiking into the Sier- 


ra's three compartments. The 
13-oz. pack is made of water- 
proof nylon. Shoulder straps 
and waistband have quick- 
release buckles. Made by 
White Stag Camping (Port- 
land, Ore.), it's $14 in sport- 
ing-goods stores. 


Testing: GE's CF6-32 turbofan engine = EAT g 
General Electric has already tested the fan component of its m UG ISSN | 
new CF6-32 high-bypass turbofan Jet engine at its Evendale, s — 
Ohio, division. This summer, the company plans to rev up a 
complete engine for tests. The 32 is designed to power new 
150-180-passenger twin jets and 200-passenger tri-jets in the 
1980's. A bigger cousin of the new engine has powered DC-10 
tri-jets for years. The fan for the derivative CF6-32 was shrunk 
10 inches, to 76 inches in diameter. And the updated engine 
delivers 36,500 pounds of thrust, compared with 40,000 from 
its predecessor. 
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Energy absorber 


Fins stay flat on all-copper 
Thermafin solar-energy ab- 
sorbers when they're heated, 
says Thermatool Corp. (280 
Fairfield Ave., Stamford, 
Conn. 06902). Fluid-carrying 
tubes are resistance-welded 
on plates to boost thermal ef- 
ficiency, extend life, and cut 
costs, says the maker. 


Fold-top Rabbit 
Volkswagen has launched an 
open-air Rabbit, dubbed the 
Golf Convertible, in Germa- 
ny. It's based on a strength- 
ened two-door sedan body. 
The sturdy rollbar doubles as 
a frame for front and rear 
wind-down windows. A trunk 
for the four-seater replaces 
natchback luggage space. 


Energy saver 


This bubble-windowed home 
was designed and built for 
energy conservation by a 
Carlyle, Ill. couple. Roll- 
formed steel sheets on the 
sides and roof double as so- 
lar collectors. Warmed air 
forced over rocks beneath 
the home stores heat. Special 
appliances save energy, too. 


Electric bike 


You can cruise at 15 mph 

on battery power alone on 
the Electroped. The 20-in. 
bike will do 20 mph if you 
help with pedaling. Its 

range is 25 miles between 
charges. Maker: General 
Engines Co., 591 Mantua Blvd., 
Sewell, N.J. 08080. It costs 
$355, plus shipping. 


Чол 


Refined Jaguar 

A raised roofline—checked by 
PS European Editor David 
Scott—gives Jaguar XJ series 
Ill passengers more head- 
room. Among other refine- 
ments: front seats that adjust 
to your spine, and an option- 
al sliding sunroof cable- 
linked to an electric motor 

in the trunk. 
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Metal road 


For instant roadways at con- 
struction and disaster sites, 
or muddy public show- 
grounds, the Trakway system 
lays down a 10.8-ft.-wide 
track of interlocked alumi- 
num slats as the truck backs 
over it. J.L. Eve Construc- 
tion Co., Sutton-in-Ashfield, 
Notts, England. 


Beverage cooler 


Fill Kool Rest with two six- 
packs plus ice, and you won't 
be thirsty on the road. The 
ice-chest design fits the con- 
tours of vehicle seats. Two 
drink holders keep your 
hands free for driving. Igloo 
Corp. (Box 19322, Houston, 
Tex. 77024) makes it. 


British Hustler 


Hustler's simple design—flat, 
folded panels bolted to a 
box-section steel frame—sim- 
plifies assembly in third- 
world countries or at home. 
Entry is through sliding win- 
dows. Maker: William Towns, 
The Manor House, Stretton 
on Fosse, Moreton-in-Marsh, 
Glos GL56 95B, England. 


Lever-operated car 
The driver can stretch out in 
this unique car (top left)— 
there's no steering wheel 

` to box him in. Nor is there а 
brake pedal, accelerator, or 
dashboard. The console- 
mounted unit contains all the 
controls and instruments 
needed to drive the car. The 
single stick pushes forward 
for throttle, back for braking, 
and left or right for steering. 
. Most other controls, in push- 
button form, are literally at 
the driver's fingertips. Me- 
chanical and hydraulic steer- 
ing linkages give the driver a 
feel of the road, claims de- 
signer Dennis G. Violette, of 
1551 Copperfield Dr., Tustin, 
Calif. 92680. 
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Posh tent 


Like an umbrella, this one- 
piece aluminum tent frame 
pops open to a dome shape. 
Push-in legs anchor it to the 
ground. The windowed (and 
screened) tent covers 200 sq. 
ft., sleeps six adults, and 
costs about $750. Mushroom 
Tent Co., Cliftonville Rd., Dork- 
ing, Surrey, England. 


Measuring tool 


A compass and protractor in 
one, the Pacemaker's cali- 
brated central bar rotates for 
circle drawing and angle 
measurement. Handy in 
workshops, the plastic tool is 
also useful for basic survey- 
ing and navigation. Frey Inc., 
7434 Craigmere Dr., Cleve- 
land, Ohio 44130. It's $7. 


Bike stop 

Flip down the Flickstand (cir- 
cled, top) and a bike's front 
wheel can't roll or pivot, says 
Rhode Gear (Box 1087, Provi- 
dence, К.І. 02901). The wheel 
lock lets you park a bike just 
by leaning it against a wall or 
fence. The easy-to-install unit 
weighs just 26 grams. 

Price: $4. 


Floating 
megaplatform 

The giant, 208-ft.-high barrels 
at left are oil-storage cells for 
a huge platform being built 
in Norway. When launched in 
1981, the hexagonal platform 
will be the largest concrete 
structure ever floated. Along 
with the storage cells, the 
4.5-acre base supports four 
towers topped by a two-level 
deck (far left). The deck, ris- 
ing 193 feet above sea level, 
holds quarters for 200 work- 
ers and drilling equipment 
for 21 wells. If the giant rig 
achieves projected daily pro- 
duction capacity of 20,000 
tons of oil, the mammoth 
tanks will have to be pumped 
out every 12 days. They can 
store on/y 250,000 tons of oil 
at a time. 


 NNhhatsNew 


IN BOATING 


BY SUSAN RENNER-SMITH 


Boat wheels 


You can launch a fully loaded 
cartopper alone and without 
a ramp if Rollaboat wheels 
are mounted to your tran- 
som, says the maker (Everett 
Ind., Box 6726, Bellevue, 
Wash. 98007). Once afloat, 
the pivoting wheels swing up 
and lock out of the way. 
Price: $43. 


Drain plug 

Pulling the plug on an I/O is 
easy with the new Trail 'n 
Bail, says Moeller Co. (Box 
1318, Greenville, Miss. 
38701). The plug's rubber 
seal is expanded when 
closed, relaxed when un- 
screwed. An eight-in.-long 
chain secured inside the boat 
lets the plug dangle while the 
boat bails on the trailer. $3. 


Hauling glove 


For gripping sheets and 
mooring lines, Telo-Grip 
boating gloves have durable, 
chrome-tanned leather 
palms. Elasticised-nylon- 
mesh backs ensure proper fit 
and ventilation; cut-out fin- 
gertips allow precise control. 
$14 a pair. Davis, Box 3157, 
San Leandro, Calif. 94578. 
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Self-tailing winch for weary sailors 


Only one hand is needed to work this winch—the loose end of 
the line need never be held, even under strain, according to 
the maker (IFL Institut, FL-9490, Vaduz, Liechtenstein). 

It can be used for sheets, halyards, mooring line, or outhaul 
(shown), and lines don't have to be looped around it to start. 
The unique design also belays the line automatically—no 
cleats needed. A twist of the winch casing lets you ease out 
the sails without handling the sheets. And the ratchet-action 
winch makes fewer physical demands on helm and crew alike. 


Tide clock 


Timing the tides should be 
easier with this quartz clock. 
Set at the start of the cruise, 
the clock continually shows 
both position and relative 
depth of the tide at the desti- 
nation port. Rigel Instru- 
ments, 99 Gander Green 
Lane, Sutton, Surrey, En- 
gland makes it; about $104. 


Camping-out canoe 
For extra stability, an air- 
filled sponson runs the 
length of this new 18'5-foot 
canoe from Michi-Craft 
(19995 19 Mile Rd., Big Rap- 
ids, Mich. 49307). The spon- 
son also increases the ca- 
noe's rigidity so it can take a 
900-Ib. load. Four versions 
cost from $463 to $504. 


Drop-in locker 
No dry spot aboard your cat- 
amaran to stow your lunch? 
Cut a hole in the deck and 
drop in the 10-in.-deep nylon 
Cat Bag. It comes with a five- 
in.-diameter, O-ring-type 
screw-in hatch that's curved 
to fit cat hulls. Price: $17. 
Viking, 1630 Cowles St., Long 
Beach, Calif. 90813. 
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\Nhart’s New 
IN TOOLS 


BY R. L. STEPLER 
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Multipurpose drilling guide 
Got a portable electric drill and Black & Decker's Workmate 
folding workbench and vise? Combine them with Guidemate 
drill guide, a new accessory from B&D. This $18.99 device, 
which mates with most %-in. and %-in. drills, lets you accu- 
rately drill perpendicular holes and holes at any angle to 90 
degrees. It holds a drill for freehand drilling horizontally, per- 
pendicularly, or at an angle. Guidemate is also a level with 
vertical and horizontal indicators and a 12-inch scale. To hold 
the workpiece in place for accurate gluing, sawing, drilling, or 
sanding, you can use B&D's $5.99 Gripmate clamp (left). 
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Clamps 

They're stronger than C- 
clamps, says the maker of 
Kant-Twist clamps, and their 
floating jaws (shown de- 
tached in detail, above) 
always stay parallel. A canti- 
lever action gives a 4:1 
clamping ratio. Custanite 
Corp., 1227 Utica Ave., 
Brooklyn, N.Y. 11203. 


Saw blades 

A greater hook angle lets 
these carbide-tipped circular 
saw blades feed easier and 
cut faster, claims Lifetime 
Carbide (Box 8, Colton, Ore. 
97017). The LC Series combi- 
nation rip and crosscut 
blades are available in three 
diameters: 615, 7%, and 8 in. 


Soft-face hammer 


You get 30 percent more 
driving power than with oth- 
er dead-blow hammers, plus 
less rebound—so says Nupla 

Corp. (11012 Sheldon St., 

Sun Valley, Calif. 91352) of 
its Power Drive nonsparking, 
nonmarring, and nonmagnet- 
ic soft-face hammer. 


AC power button 
Depressing the Power Moni- 
tor button on Kohler's HD 
and XL Series portable gen- 
erators allows DC power 
from the engine magnets to 
flow to the AC generator field 
coils for AC power output. 
Kohler says it avoids ex- 
pense when generator field 
magnetism is lost. 


Band saw 

Du-er Tools' 24-in.-throat 
band saw cuts to the center 
of a four-foot-wide plywood 
sheet. The saw's ball-bearing 
four-wheel-drive system is 
claimed to put less stress on 
blades, give better traction. 
Price: $200. Du-er Tools, 
5448 Edina Ind. Blvd., Min- 
neapolis, Minn. 55435. 


Eraser 

The housing of this electric 
eraser is Lexan, 16 percent 
lighter than similar products, 
says the maker. Plug-in Mo- 
toraser's on-off switch is con- 
venient for right- or 
left-handers. Keuffel & Esser 
(20 Whippany Rd., Morris- 
town, N.J. 07960) makes it. 
Price: $40.50. 


What’s New 
IN HOME 
IMPROVEMENT 


BY Н. L. STEPLER 


Microwave oven 


Put your favorite recipes on 
the 20 magnetic cards that 
control Mitsubishi Electric 
Corp.'s model ET-710C. To 
program the computerized 
microwave oven, you simply 
insert a card into a slot in 
the control panel. Cards can 
be “erased” by adding new 
information. 


Parabolic tracking solar collector 


Shower head 


Corona shower head has a Water enters cold at the bottom, exits hot at the top of the 
built-in electric heating ele- SAV cylindrical collector and integral storage tank. The all- 
ment that provides instant copper tank—actually two concentric tanks—holds 12 gallons, 
and continuous hot water has black chrome selective coating on the outside, and is glazed 
from cold-water taps. It's with Lexan. Its parabolic reflector automatically tracks 

$69.95 from Orlando Enter- the sun to concentrate solar heat on the collector. The de- 
prises, 1874 S.W. 16th Ter- vice is said to raise 12 gallons of water from 68 to 160 de- 
race, Miami, Fla. 33145. grees F in three hours. The $1795 price includes differential 


thermostat, 66-gal. storage tank, and 40-gal. backup water 
heater. Fred Rice Productions, Box 643, La Quinta, Calif. 92253. 


TEIVIP-TRON " 


Programmable 
thermostat 


Temp-Tron electronic ther- 
mostat continuously shows 
set-point and actual tempera- 
ture; on command it shows 
time, day of week, and out- 
door temperature. Using the 
device's 16-button keyboard, 
you can program up to six 
temperature changes per 24- 
hour period in two different 
24-hour schedules. Here's a 
sample (for heating season). 
Weekdays—6 AM to 9:30 AM: 
68°; 9:30 AM to 5 pm: 60°; 5 
PM to 10:30 PM: 68"; 10:30 PM 
to 6 AM: 60°. Weekends—10 
AM to 12 PM: 68°; 12 PM to 10 
AM: 60°. An override circuit 
lets you interrupt the pro- 
gram. It's $180 from Control 
Pak, 44480 Grand River Ave., 
Novi, Mich. 48050. 


Pipe insulation 

It's asbestos-free and with- 
stands temperatures up to 
600° F. This tape-and-cloth 
pipe insulation is made of 
Nomex aramid fiber by W.S. 
Libbey Co. (1 Mill St., Lewis- 
ton, Me. 04240). Prices (150- 
foot rolls): 1" wide, $12.50; 
2", $25; 3", $37.50; 4", $50; 6", 
$75. 


Switch plate 

Putting up paneling? With 
Stepp-Plates there's no need 
to move electrical outlets and 
switches. The steel cover 
plates are recessed so elec- 
tric boxes can stay in posi- 
tion. They fit ?he-in. and %-in. 
paneling. Stepp-Elex Corp., 
Box 46, Kennedy, N.Y. 14747. 


Cleanout 


Twist-Lok polypropylene 
cleanout fitting installs with a 
twist, yet its spongy rubber 
O-ring (cutaway) is said to 
give a watertight seal. 
Sheet-metal screws discour- 
age tampering. It's made by 
Genova, 7034 E. Court St., 
Davison, Mich. 48423. 
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Gamef/teacher 

Hook Intellivision to your 
color TV and its prepro- 
grammed software lets you 
do everything from play 
games to learn a language. It 
has 60-by-92-line graphics in 


\Nhats New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


The everything set 
It'S a carry-along entertain- 
ment and information cen- 
ter—AM, FM, CB, public ser- 
vice, aircraft, and weather 
bands, three-inch TV, cas- 
sette tape—along with a built- 
in mike and sleep switch. Six 
D cells power it. It's $249.95, 
from Sampo, 1050 Arthur 
Ave., Elk Grove Village, Ill. 
60007. 


Remote control 


You push a button here—a 
light turns on over there. No 
wires to runeSears’ remote 
control uses house wiring to 
actuate up to 16 separate ap- 
pliances. Command console 
($40) sends code to remote 
boxes ($15), into which you 
plug the appliances to be 
controlled. 
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16 colors. With keyboard, it's 
$499. Maker: Mattel Electron- 
ics, 5150 Rosecrans Ave., 
Hawthorne, Calif. 90250. 


Desk-top terminal 
This 12 x9 x2'5-inch display 
takes the place of a full-size 
computer CRT terminal. It 
displays 12 lines of 40 char- 
acters and is touch sensi- 
tive—you give commands by 
just touching spots on the 
screen. Price: $3500. General 
Digital, 700 Burnside Ave., E. 
Hartford, Conn. 06108. 


Goof corrector 

Oops, made a typo? No prob- 
lem, it's not on paper yet. In- 
stead, the Olivetti 221 retains 
the characters you've typed 
in a memory, which you can 
see and correct on the 15- 
character display. When 
you're finished, the corrected 
copy is put on paper. Price: 
$1950. 


Touch sensitive 


Place this transparent screen 
over a CRT terminal and 
touch—it will produce an ana- 
log voltage that represents 
the position of your finger. 
Converted to digital, it elimi- 
nates light pens or joy sticks. 
Price is $1500, from Elo- 
graphics, 1976 Oak Ridge 
Tpk., Oak Ridge, Tenn. 37830. 


Dense disc 

The MD-4 computer mini-disc 
unit from IMSAI (14860 Wicks 
Blvd., San Leandro, Calif. 
94577) uses conventional Mi- 
cropolis drives, but uncon- 
ventional 1024-byte-per-sec- 
tor recording format. Result: 
an 18-percent—780K bytes— 
increase in storage capabili- 
ty. It's $1995 with MDOS and 
controller. 


\WNhat's New 
FOR YOUR CAR 


BY ED JACOBS 


Overdrive lockout 


By pulling a selector knob on 
Toyota's Cressida or Celica 
Supra models, you can lock 
out the overdrive fourth gear 
in the cars' automatic trans- 
missions. That eliminates fre- 
quent, potentially annoying, 
up- and down-shifts in hilly 
or mountainous country, 
where power demands on 
the engine change often. 


Cargo holder 


Magna Strap weighs only 
eight ounces, but is said to 
hold 60 pounds of cargo in 
place. You stick the magnetic 
base to an appropriate sur- 
face and secure the cargo to 
it with the 53-in. nylon strap. 
It's $6.95 from Continental 
Shiva Industries, 3921 Wil- 
shire Blvd., Los Angeles, 
Calif. 90010. 


Bug stopper 
You can eliminate bugs by 
putting these fiberglass win- 
о: uo — ER $ dow screens on your 1971-79 
~ "a aA — Dodge or Plymouth van. The 
EE oc i front-door set fits over the 
pue bs Qu ым door frames, costs $18.95. 
p ^i The rear- and side-window 
set secures to the window 
frames, costs $31.95. From 


fein Dodge or Plymouth dealers. 


Sensitive sun roof 
The glass in this sun roof au- 
tomatically lightens and dark- 
ens to cope with outside light 
conditions. The photochro- 
mic glass (same as in the 
model's sunglasses) is from 
Corning Glass Works. The ex- 
perimental sun roof is under 
development by American 
Sunroof Corp., 18640 Walnut 
St., Southgate, Mich. 48195. 


Modular seat 


With the Savant seat system, 
you pick the seat shell that 
fits your van or RV, then se- 
lect modular upholstery sec- 
tions to fit it. The maker (Sty- 
lar Industries, 2979 Ontario 
St., Burbank, Calif. 91504) of- 
fers a wide choice of colors 
and upholstery styles. Price: 
$250. 


Electric mirror 


Like the electrically adjust- 
able mirrors on some luxury 
cars? Swan mirrors are eight- 
way electrically adjustable 
from the dashboard, come in 
two body styles, with two 
mirror types. They mount on 
your doors, and cost $149.95 
per pair. Swan Eijie Corp., 
4417 Red Maple Ct., Concord, 
Calif. 94521. 


JUNE 1979 | 97 


Car computers 


—new electronic know-it-alls 


Get instant mpg, 

time of arrival, miles 

to go, and more—at the 
push of a button 


By BILL HAWKINS 


You've been on the road for hours. The 
clock says you're running late, the gas 
gauge says you're running low. And 
there's a desolate stretch of highway 
ahead between you and your destina- 
tion. Should you take the extra time to 
look for a gas station or do you contin- 
ue, hoping the lonely roadway is 
shorter than your fuel supply? 

Messy situation? Not for an on- 
board computer. Just push some but- 
tons and digital readouts will tell you 
how many miles you've got to go, how 
long it will take, and how much fuel 
youll have—if any—when you get 
there. And it's accurate. The answers 
are based on information from elec- 
tronic sensors placed under your hood 
that monitor your speed, gas con- 
sumption, mileage, and more. 

If this sounds like something out of 
the 1980's, you're only six months 
off—these add-on black boxes are 
available now and you can install one 
yourself. Prices vary—from $160 to 
$350, depending upon what the unit 
will do and the features it has. One, 
the Compucruise, does everything but 
steer; you push a button and it auto- 
matically brings you up to the right 
legal speed to arrive at your destina- 
tion on time. Another, the Prince, is 
CB-oriented: Punch in mile markers 
along the highway and it alerts you to 
an accident, detour, or Smokey (police, 
in CB language) a mile before you get 
there. Still a third unit, Avatar, 
doesn't really "compute" at all. It's de- 
signed for the car buff who wants to 
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New car computers give you instant read- 
outs on engine performance, gas con- 
sumption, distance/rate/time problems as 
you drive. Digital displays and backlighted 
keyboards are visible, but not annoy- 
ing, during nighttime driving. 
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know precise information such as rpm 
and oil temperature. Using the data it 
supplies, however, you can accurately 
figure out your ETA yourself. 

The idea of a car computer isn't 
new. A year ago, Cadillac began to of- 
fer a true digital (on-off pulses) com- 
puter as an option. But at $875—at- 
tached to a $16,000 car—the gadget 
was only for big spenders. 

Not so for the new generation of car 
computers. Their lower cost, ease of 
installation, and dependable accuracy 
could make them the hula hoop of the 


Installation is not diffi- 
cult, but it will take you 
an afternoon. Plug-in 
cables run from dash, 
through fire wall, to 
sensors throughout 
engine blocks. These 
systems are virtually 
maintenance-free ex- 
cept, possibly, for 
changing one of the 
bulbs used to back- 
light keyboard panel. 


add-on industry for autos and vans. 


How they work 

As you drive, things are happening 
under the hood that relate to your ex- 
act position. When you step on the 
gas, fuel flows, increasing with engine 
rpm. The engine turns the transmis- 
sion, and the transmission turns the 
wheels under you. You begin to move 
and, through it all, time is passing by. 
Just how far you move—distance— 
will depend on your speed—rate—and 
how long you've been traveling—time. 
The old equation—Distance = Rate x 
Time—holds for new computers, too. 
The trick, however, is in measuring 
these numbers. 

These systems use microprocessors, 
tiny computers on a single integrated 
circuit chip that can be programmed 
to step through any sequence of com- 
mands: add, subtract, save data, dis- 
play the results. But digital comput- 
ers require single pieces of on-off 
pulses (bits) to work. A spinning 
crankshaft hardly conforms to this re- 
quirement, so transducers (sensors) 
are used to convert the mechanical 
motion into a usable electrical sig- 
nal. 

The most important sensor is called 
the speed transducer (although its 
output is used to represent distance, 
not speed). It's basically a coil of wire 
and a magnet. In the Compucruise 
system, four magnets glued and taped 
to the driveshaft are used; the coil 
mounts nearby on the underside of 
the car. The Prince system puts the 
magnet and coil in one package, which 
splices into the speedometer cable. 
The idea and results are the same: As 
you move, the cable or crankshaft 
turns, allowing a magnet to pass in 
front of the coil. When it does, a small 


Continued 
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Compucruise system is small, so it may 
be mounted directly in dash. Two temper- 


voltage pulse is induced in the coil, 
representing a full or partial turn. 
Since the crankshaft and odometer ca- 
ble revolve in proportion to the move- 
ment of your car, a specific number of 
pulses will represent a specific dis- 
tance. 

How much distance? That depends 
on such things as the rear-axle ratio 
and tire size. But that's where the 
computing power of the microproces- 
sor comes in: Before using any of these 
systems, you make a simple calibra- 
tion. At the beginning of a measured 
mile, you push a button. That tells the 
computer to begin at zero. Then, as 
you travel the mile stretch, the com- 
puter counts the pulses. At the end of 
the mile, push the button again. The 
number of accumulated pulses are 
then stored as a reference base. If, for 
example, the computer counted . 800 
pulses for the measured mile, it knows 
that 400 represent one-half mile, 1600 
mean two miles, and so on, for any 
distance you travel. And all this will 
automatically take tire size and other 
variables into account, since they 
were part of the original calibration. 
(And this, of course, means that you 
must recalibrate the system if you 
change your tires.) 

Okay, the computer now knows how 
far you've gone, but it must also know 
your speed to do any useful work. To 
determine it accurately, the system 
computes it. Since the speed—or rate— 
is equal to how long it took you to go a 
certain distance, and the distance is 
known from the calibration, all that's 
needed to calculate the speed is the 
time (R = D-T). 

For that, a digital clock is used, ba- 
sically the same type as the digital 
clock on your desk. The clock circuitry 
starts with a quartz-crystal-controlled 
oscilator—merely а circuit that 
switches on and off at a precise rate, 
thousands of times a second. Other 
digital circuits within the clock divide 
this time down into thousandths, hun- 
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ature sensors may be placed anywhere. 
Third component is audible alarm. 


dredths, tenths, and finally single 
pulses per second. 

The computer can use any of these 
time bases as а “window’—a single 
moment in time to count distance 
pulses from the transducer. If, for in- 
stance, it counts four pulses during a 
!ho-second window, that's equal 
to 40 pulses per second; 2400 pulses 
per minute; 144,000 pulses per hour. 
And, from the original distance cali- 
bration, if each pulse represented one 
foot of movement, then you would be 
moving at 144,000 feet per hour or 
27.3 miles per hour. 

If all that has you confused, don't 
worry. Fortunately, the computers do 
it all automatically—every second— 
and show the results on a digital dis- 
play. But that's not all. 


More tricks 

Besides a speed transducer, the 
Compucruise and Prince units use a 
flow transducer on the gas line. It, too, 
uses pulses to indicate the amount of 
fuel passing through to the carbure- 
tor. And once calibrated by entering 
in the amount of fuel consumed at 
your next fill-up, along with the ca- 
pacity of your fuel tank and the cost 
per gallon of gas, there's no end to 
what these systems can predict. 

"We've got all this information com- 
ing into the computer—what we've 
done is to try and take full advantage 
of each piece," said Don King, vice 
president of Compucruise. He's not 
kidding. The small, 20-button box can 
perform 44 different functions, includ- 
ing instant mpg, cost per mile, aver- 
age speed, lap timer, ETA, fuel to 
empty, present time. Even external 
temperature sensors can be connected 
for an inside/outside temperature dis- 
play. And as a $40 option, the me- 
chanics for a cruise-control system are 
thrown in, all precisely controlled by 
the black box on your dash. 

Since each key of the Compucruise 
system performs multiple functions, 


it's possible to get the correct sequence 
mixed up when you first start to use it. 
But the computer outthinks you 
there, too: Push the wrong button and 
the display shows ERROR, and adds an 
audible alert. 

The Prince system is a bit more 
straightforward in its operation; each 
button is assigned a specific purpose. 
The system also contains a pro- 
grammable memory. Enter in up to 
five mile markers and the unit re- 
minds you when you're a mile away 
from a detour, an accident, or other 
roadway perils. It's assumed this in- 
formation would come from "Good 
Buddies" over the CB, but the comput- 
er is just as handy for storing mileage 
markers for directions—at the next 
beep, you know to look for route 287 
on the left, for instance. 

The Avatar is the simplest of the 
three units. It's designed to give pre- 
cise engine and time information: sur- 
face- and fluid-temperature display, 
digital speedometer, clock, elapsed 
time, battery voltage, digital tachom- 
eter, and a string of LED indicators 
that light in proportion to rpm, serv- 
ing as an analog tachometer. 

Just three buttons operate the sys- 
tem, but since it does not contain a 
microprocessor, any computations you 
do with it will have to come from your 
brain. 


On the road 


As I rode through the streets of New 
York and onto a parkway system, at 
the same time pushing buttons and 
reading digital displays, I was happily 
alert to one point: A friend was doing 
the driving. 

The myriad of digital displays and 
pushbuttons are not meant to be the 
center of your attention while you're 
at the wheel. Rather, as the instruc- 
tion manuals point out, the system 
should be set up before starting a trip 
so you can glance at the unit occasion- 
ally to see that you're on course. 

As we rode, I couldn't help but think 
this was just the beginning. Under the 
hood of his car, a microprocessor- 
based electronic ignition system was 
controlling our fuel flow for optimum 
mpg, firing spark plugs for precise en- 
gine performance, and advancing tim- 
ing for instant acceleration when we 
needed it. Inside the box in front of 
me, another microprocessor was con- 
trolling our speed, indicating our loca- 
tion, displaying how much fuel we 
had, and telling us when we'd arrive 
at our destination. All that's left, I 
thought, is the steering—and that 
may be just a matter of time. 


WHO MAKES 'EM 

Avatar ($295), Grass Valley Instruments, 12555 Loma 
Rica Dr., Grass Valley CA 95945; Compucruise ($199.95 
with cruise), Zemco Inc., 1136 Saranap Ave., Walnut 
Creek CA 94595; Prince ($350), OBC Products Div., 35 
Madison St., Holland MI 49423. 


ew shock 
absorbers 


—smaller, lighter, 
even self-leveling and 


tuned To radial tires 


Small-car trend sparks 
new developments. The 
problem: how to make a 
VW ride like a Seville 


By ED JACOBS 


After years in the doldrums, the 
shock-absorber industry has suddenly 
come alive. Where once there was only 
an occasional refinement or new de- 
velopment, they’re now coming along 
in rapid-fire order. Clever innovation 
and specialized engineering have re- 
sulted in new products that offer bet- 
ter performance, expanded capabili- 


ties, and solutions to problems pre- 


viously unheeded. 

To find out more about these devel- 
opments, I recently made a coast-to- 
coast research trip, stopping off to talk 
to development engineers and poke 
around research laboratories at major 
shock-absorber manufacturers. What 
I found was a fascinating buildup of 
sophistication in both testing and de- 
velopment. This, in turn, has helped 
make possible some very interesting 
developments: 

€ Metering-pin damping control. 

€ Electronic height control. 

® Self-contained, independent hy- 
draulic leveling. 

ө Off-road racing shocks suitable 
for everyday driving. 

€ Radial tuning of shocks. 

€ Adjustable gas-pressure shocks. 

Before going further, let me clear up 
a couple of things: First, "shock absor- 
ber" isa terrible misnomer. Shock ab- 
sorbers do not absorb shocks; your 
car's springs do. What "shocks" really 
do is damp undesirable up-and-down 
spring movements. So we really ought 


Elastic bladder in the bottom of K-mart's 
Maremont-built radial-tuned Travway ab- 
sorbs small, rapid jolts particularly no- 
ticeable with radials at low speeds. 


to call them "dampers," as the rest 
of the world does. 

Without them, the movement of 
your car's springs might make you 
seasick. But their real importance 
is that they affect steering, braking, 
acceleration, and cornering ability. 
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Remarkable complexity marks self-level- 
ing shock. Hydraulic pressures gener- 
ated by motion are channeled through 
mazelike passageways to control height. 


There are two common systems of 
shock absorbers: twin-tube and mono- 
tube. In the twin-tube, damping is ac- 
complished by moving hydraulic fluid 
through the piston’s valves and orif- 
ices, or through a foot-valve assembly 

Continued 
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in the inner tube. In the monotube, all 
damping is accomplished by passing 
the fluid through the piston's valves 
and orifices. In addition, a floating 
piston separates the hydraulic fluid 
from pressurized nitrogen used to help 
prevent foaming and cavitation, 
which can cause loss of control. 

Now, the new developments: 

J.C Penney Shock Absorber: In- 
stead of relying solely on orifices 
and valves to control damping, Pen- 
ney's manufacturer (Maremont) also 


Twin-tube type 


BODY MOUNT 


PISTON 
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Similar operating principles govern twin- 
tube and gas-pressure shocks. Both force 
hydraulic fluid through small holes at 
high pressure to damp unwanted spring 
motions, changing kinetic energy into 
heat. When compressed, piston rod of 
twin-tube unit (left) moves into working 
cylinder, displacing fluid as it occupies 
more space. Piston forces fluid through 
foot-valve into reservoir while small 
amount bypasses piston to equalize 
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uses a metering pin. The pin idea isn't 
new—Delco made lever-type meter- 
ing-pin shocks for the 1929 Cadillac 
and Buick—but the successful appli- 
cation to a telescopic shock is. 

Most damping is varied by the 
double-tapered metering pin, which 
passes through a hole in the recoil 
valve. The area between pin and valve 
determines the damping: The farther 
off-center the pin moves (whether 
from loading or motion), the stiffer the 
damping. That won't prevent sagging 


Gas-pressure type 


BODY MOUNT 


DUST SHIELD 


ROD GUIDE 
AND SEAL 


WORKING 
PISTON 


OIL CHAMBER 


DIVIDING PISTON 
WITH O-RING 


GAS CHAMBER 


BODY MOUNT 


pressure above. When extended, piston 
rod withdraws, pulling fluid freely through 
foot-valve to compensate for its diminish- 
ing volume. Fluid above piston is forced 
through orifices and spring-loaded valves. 
Small, low-speed movements are 
governed by orifices alone; medium- 
speed movements, by other orifices and 
valves. High-speed movements are re- 
stricted by limiting action of total orifice 
area. Monotube shock (center) operates 


from heavy loads, but will better damp 
the large motions that accompany 
overloading, while still giving you 
a pleasant ride with normal loads. 

Monroe Electronic Vehicle Height 
Control: This arrangement uses a sol- 
id-state module inside the damper’s 
dust shield to control the height-ad- 
justing air pump of a twin-tube air- 
shock system. 

The module has a light-emitting 
diode mounted on one side, with two 
photoresistors opposite it. The LED is 
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PISTON ROD 


in same manner, with two exceptions: 
First, a// damping is accomplished by 
fluid flow through the piston. Second, 
floating piston compensates for volume 
changes, while gas pressure helps pre- 
vent fluid foaming and cavitation. Mac- 
Pherson strut (right) will be increasingly 
common. Either damper type will work 
with it, but monotube must be mounted 
upside down to keep characteristically 
high side loadings off thin piston rod. 


placed so it casts a shadow of the top of 
the working (pressure) cylinder on the 
wall where the photoresistors are lo- 
cated. The number of them shaded or 
illuminated determines whether a re- 
mote microprocessor switches on the 
air pump or vents pressure to main- 
tain your car's proper height. A built- 
in delay circuit prevents bumpy roads 
from misleading the system. 

Sears/Gabriel Self Leveler: This in- 
tricate device (built by Maremont) 
automatically—and independently— 
controls ride height any time your ve- 
hicle is moving. That even includes 
jostling during loading and unloading. 

Two simple hydraulic pumps, a net- 
work of passages, and several valves 
and check-valves actually accomplish 
height control. Vehicle motion, 
whether from driving down the road 
or from your bouncing the bumpers, 
generates hydraulic pressure that is 
routed where necessary to adjust and 
maintain proper height. 

If your vehicle is too low, pressure 
gradually pumps the height up. 
Should it get too high (as when you 
unload), another pump begins to 
pump it down, not just vent pressure. 

Gabriel Baja Ryder: This is a new 
off-road racing-type shock with re- 
vised valving to eliminate much of 
the harshness of freeway tar strips 
and undulations, so you can also drive 
comfortably on the street every day. 
It’s built with new combinations of 
truck and heavy-equipment parts 
(only five components are new) that 
Maremont found gave the desired 
characteristics, with the benefit of 
very rugged construction. The valving 
secret is slightly larger low-speed ori- 
fices, which soften tar strips and un- 
dulations but have virtually no effect 
on other damping. 

K-mart Travway Premium Radial 
Tuned: Strangely, these shocks are 
built by two different manufacturers, 
using two different techniques to sub- 
due the slightly higher harshness ra- 
dial tires display below 40 mph. Mon- 
roe builds those distributed east of 
Chicago, and all of their special tun- 
ing is achieved by valving changes. 
Maremont builds those shocks distrib- 
uted from Chicago west. They use 
a unique, captive elastic bladder in 
the base to soak up small, sharp im- 
pacts such as tar strips. 

Koni Gas-Pressure Adjustable 
Shock: This will become the first ad- 
justable gas-pressure-type shock 
available in America when it’s re- 
leased this fall. (It’s not the world’s 
first, though; there is one currently 
made in France.) Although little could 
be learned about it, Koni representa- 
tives stress that it does not represent a 
move away from the twin-tube type of 
shock; the company just wants to offer 
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Computer-controlled shock test equip- 
ment simultaneously duplicates any road 


its customers a full line of products. 


Around the corner 


The massive size-reduction pro- 
grams U.S. auto makers are under- 
taking is really keeping the shock-ab- 
sorber manufacturers hopping. Not 
only must they develop new products 
to satisfy each of the numerous totally 
new car lines being brought out, they 
also have to meet their own new-prod- 
uct development goals, as well as 
meeting the needs of those totally new 
cars still on the drawing boards—and 
there are a lot of them. 

This isn't just a matter of building 
their products in new sizes, though. 
Lowest-possible-weight is the contest 
the car builders are in, and that 
means the shock manufacturers have 
to keep pace. Their new products must 
be proportionately lighter, with no 
loss of strength, while performing bet- 
ter and more efficiently. 

Robert Toering, Maremont's direc- 
tor of research and development, says 
the industry's chief problem right now 
is "how to make a Volkswagen ride 
like a Seville" because, "like it or not, 
in 10 years, there are going to be an 
awful lot of us riding around in Volks- 
wagens or the domestic equivalent." 

For the industry, this has meant big 
pushes into materials research, com- 
puter-controlled testing and analysis, 
and other areas that were low priority 
just a couple of years ago. For us, it 
will mean better shock absorbers, saf- 


condition, records data, performs calcula- 
tions, provides graphs and video display. 


er cars with better handling, and 
maybe even a little better fuel econo- 
my in the future—the near future. 

Maybe you're wondering about your 
car and how long its original-equip- 
ment shocks should last. I got a wide 
variety of answers to that question. 
The manufacturers from Europe 


[Continued on page 146] 


Sensor module 
regulates Mon- 
roe's electronic 
height-control sys- 
tem. Light-emit- 
ting diode at left 
projects shock- 
top's shadow onto 
right side of mod- 
ule. If both sen- 
sors are in shad- 
ow, air pump 
boosts height; 
both lighted, air is 
vented; one in 
shadow, height is 
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Choosing and using 


Jack stands come in many sizes and 
shapes. The three stands in the top photo 
demonstrate three different bases—wide 
triangular base (left), narrow triangular 
base (middle), and rectangular base. The 
stands should always be used in pairs, as 
above. When using a jack stand that has a 
pin-type adjuster (left), be sure the pin 
goes completely through both sets of 
holes in the stand tube. Inserting the pin 
through only one set can put extra strain 
on the stand and cause itto fail. Also make 
sure weight is centered in saddle. 


By RAY HILL 
PHOTOS BY GREG SHARKO 


You've got to lift your car for a lot of 
jobs  repacking wheel bearings, 
changing oil, greasing steering link- 
age, draining transmission fluid, and 
many more. 

For most do-it-yourselfers, the 
three easiest ways to elevate a car are 
with a jack, jack stands, or ramps. No 
single method is best for all jobs. A 
jack is the tool to use when changing a 
tire. Ramps are ideal for an oil 
change. But a rear-wheel brake job is 
best done with a pair of jack stands. 

How do you pick the lifting devices 
best for your needs? Should you use 
floor jacks, axle jacks, bumper jacks, 
three-legged jack stands, four-legged 
jack stands, ramps with detachable 
inclines, ramps with rubber feet, 
ramps without rubber feet? 

And what should you pay? A pair of 
jack stands rated at 3000 lbs. might 
sell for six dollars a pair. Another pair 
with the same weight rating might be 
$40. What's the difference? There are 
many features that distinguish the 
equipment pros use from the inexpen- 
sive devices sold at discount stores. 
Here's what you should know to pick 
the items best matched to your lift- 
ing needs. 


Ramps 


Pay particular attention to the 
weight rating of a ramp. Ramps are 
always sold in pairs and should only 
be used that way. Using only one is 
dangerous because a single ramp can 
tilt, damaging ramp, car, and you, if 
you're underneath. But there are two 
weight-rating systems—GVW (gross 
vehicle weight) and static load. A pair 
of ramps with a GVW rating of, for 
example, 5500 lbs. is designed to hold 


Typical examples of the many available 
brands and load capacities of jacks, jack 
stands, and ramps are shown above: 1. 
Hein-Werner stands, 4000 Ibs.; 2. Foxcraft 
axle jack, 6000 Ibs.; 3. Foxcraft axle jack, 
3000 Ibs.; 4. J.C. Penney axle jack, 6000 
Ibs.; 5. Sears axle jack, 3000 Ibs.; 6. J.C. 
Penney stands, 3000 Ibs.; 7. Foxcraft scis- 
sors jack, 4000 165.; 8. Foxcraft scissors 
jack on rollers, 3000 165.; 9. Sears two- 
speed scissors jack, 4000 165.; 10. Sears 
stands, 6000 Ibs.; 11. J.C. Penney floor 


up either end of a car with a total 
weight not exceeding 5500 Ibs. But if 
the ramps have a sfatic load rating of 
5500 lbs., the end of the car on the 
ramps can weigh up to 5500 Ibs. If in 
doubt about whether the rating is 
GVW or static, assume it's GVW to 
be safe. 

Look at construction details. What 
kind of tire stop, if any, do they have? 
A tire stop at the end of each ramp can 
keep you from driving off the front of 
the device and possibly damaging 
your car. Foxcraft's CR-75 and CR-78 
ramps, for instance, have only a 


jack, 3000 Ibs.; 12. Hein-Werner floor jack, 
3000 Ibs.; 13. Ward's ramps, 6000 Ibs.; 14. 
Ward's stands, 6000 lbs.; 15. Foxcraft 
stands, 3000 Ibs.; 16. Foxcraft floor jack, 
3000 165.; 17. Sears bumper jack, 4000 
Ibs.; 18. Noble Pyramid ramps, 8000 Ibs.; 
19. Foxcraft ramps, 6500 Ibs.; 20. Hein- 
Werner bipod bumper jack, 3000 Ibs. For 
most people and most jobs, three items 
from this group will suffice: floor jack, 
ramps, and jack stands. Proper use can 
make auto maintenance easier and safer. 


cupped depression on the level part of 
the ramp. When you feel the tires in 
that depression you're supposed to 
stop. Although I have had no trouble 
elevating either the front or rear of a 
car with these ramps, it's easy to see 
how a driver with a less alert touch 
might accidentally overdrive them. 
Ramps with rubber feet may be 
preferable to those without. On 
smooth concrete, the rubber discour- 
ages sliding. On rough concrete or 
hard ground, they're not so impor- 
tant. 
Continued 


Three styles of ramps: Top photo 
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shows 
Ward's ramps with detachable inclines 
(Penney and Sears offer similar ramps). 
Second photo: Noble Pyramid ramps. 
Well-constructed, these are pyramid- 
shaped to offer more resistance to tip- 
ping. Note the tire stop—it's hard to drive 
off the end of these ramps. Third photo: A 
depression at the top of the Foxcraft ramp 
lets you know when the wheel is properly 
positioned. These ramps offer the least re- 
sistance to driving too far. Bottom photo: 
With any of the ramps, be sure the wheels 
are turned straight ahead and lined up 
with the ramps before driving up. Wheel 
should be in the center of the ramp. 
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Scissors jack is convenient for lifting up 
sides of some cars. Be sure jack is posi- 
tioned correctly; otherwise, you may dent 
the car instead of lifting it. 


Some ramps, such as those sold by 
Sears, Ward's, and Penney's, also 
have detachable inclines. After you've 
driven the car up, you can remove 
the inclines to improve under-car 
access. Remember to reattach the in- 
clines before driving down. 

The most unusual ramps I've tried 
are called Noble Pyramid. This 
unique design has a base wider than 
the top (see photos). The pyramid 
shape makes them less tilt-prone. And 
the "cross-bar" construction gives bet- 
ter traction than is found on many 
conventional ramps. 

The only drawback is that the tire 
stop is one edge of a piece of angle 
steel, which might conceivably cut a 
tire. One way to eliminate this possi- 
bility is to slice an old heater hose 
lengthwise, slip it over the tire stop, 
and tape it in place. 


Using ramps 

Ramps should be used only on a 
hard, level surface. Place ramp in- 
clines against the tires and make sure 
they're lined up before you drive onto 
them. If possible, have a spotter watch 
to make sure everything is okay. 
Drive up slowly, putting the brakes on 
gently when you reach the top. Shut 
the engine off, put the shift lever in 
park (reverse with a manual trans- 
mission), apply the parking brake, 
and chock the two wheels remaining 
on the ground. 


Jack stands 


Unlike ramps, which are used pri- 
marily by  do-it-yourselfers, jack 
stands are used by Saturday mechan- 
ics and pros alike. As a result, prices 
and construction vary widely. À store 
where I live sells a pair of jack stands 
rated at 4000 lbs. for $7 a pair. On the 
other hand, a pair of Walker stands 
have a suggested price of $50 at a local 
jobber. Both have the same weight 
rating, yet vastly different prices. 
Why? 

A quick look at the stands gives the 
answer. The $7 units are light, and 
have a relatively narrow triangular 
base. They don't inspire a lot of confi- 
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Bipod jack is easier to use than ratchet 
jack— simply crank the car up and down. 
It's mainly for the DIY'er who prefers 
something a step up from a ratchet jack. 


dence just looking at them. The Walk- 
er stands, on the other hand, are much 
heavier, have a broad rectangular 
base, and look as if they would easily 
support their rated weight. 

The Walker stands are made for the 
pros; the $7 units for the do-it-your- 
selfers. Are the cheaper lightweight 
stands safe? John Walker, general 
manager of Walker Manufacturing 
Co. and president of the Jack Institute 
(whose members make most of the 
jacks and jack stands sold to the pros) 
says, “I’m sure that most of the jack 
stands available to the public will sup- 
port their rated weight when used cor- 
rectly. The question is, what is the 
margin for error? That's the big differ- 
ence between professional-level jack 
stands and the inexpensive stands 
available in  mass-merchandising 
stores. The professional units are less 
likely to tip over if the weight isn't 
exactly centered, and there is more of 
a safety factor built in—our weight 
rating is much more conservative 
than that of the cheap stands." 

As with ramps, jack stands should 
be used in pairs, and only on a hard, 
level surface. Each should be adjusted 
to the same height. Never crawl under 
a car supported by jack stands if the 
wheels are removed. 

Weight ratings on jack stands are 
usually static-load ratings. Unless 
otherwise stated, always assume the 
weight rating is for the individual 
stand. But read the label on the 
stand. 


Saddles and bases 


Be sure the weight is centered in 
the “saddle” at the top of the stand. I 
usually place the stand under the rear 
axle or lower control arm, let the car 
down until the axle or control arm is 
just about to touch the saddle, then 
double-check to be sure it’s centered 
before letting down the full weight 
of the car. Then I recheck before crawl- 
ing underneath. 

If one pair of wheels remains on the 
ground, they both should be chocked. 
If the rear wheels are on the ground, 
the transmission should be in park 


Adjustable bumper attachment for use on 
slotted and nonslotted bumpers is avail- 
able on many aftermarket bumper jacks. 
The adjustment is by hefty chain links. 


(reverse with a manual shift) and the 
parking brake applied. 

When buying jack stands, look at 
the base. A rectangular base (with 
four legs) is preferable to a triangular 
base (with three legs) because the 
four-legged base is less prone to tip- 
ping. If you go with a three-legged 
base, the wider the base, the better. 
(Even a narrow triangular base won't 
tip—if everything is set up right. But 
the extra stability that a broader base 
offers, in my opinion, is worth the ex- 
tra money, and sometimes it doesn’t 
cost any extra.) 


Jacks 


Floor jacks, axle jacks, scissors 
jacks, and bumper jacks—these are 
the basic jack families. Which, if any, 
do you need? 

If you have the jack that came with 
your car, and it works, you’re set. A 
jack should be used only to elevate a 
car to change a tire, or to put jack 
stands underneath. Never, under any 
circumstances, crawl under a car sup- 
ported by a jack. 

Specialized jacks do offer conve- 
nience, though. A floor jack can lift a 
car more quickly and more easily than 
a bumper jack. Scissors jacks and hy- 
draulic axle jacks are small, inexpen- 
sive, and useful where there isn't 
much space—but not particularly 
quick to use. 

Aftermarket bumper jacks are 
available, too. Many will work on both 
slotted and nonslotted bumpers. You 
can also get bumper jacks with two or 
three legs. 

As with jack stands, there’s a wide 
difference in construction and pricing 
of some jacks—mostly with floor and 
axle jacks. Bumper jacks and scissors 
jacks are pretty much the same, one 
manufacturer told me. “You’re mostly 
paying for a professional name,” he 
says. Another manufacturer dis- 
agrees. "You get what you pay for; our 
tests show that big differences ex- 
ist." 

There are major differences, 
though, in both axle jacks and floor 
jacks. In axle jacks there may not be 
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Light-duty floor jack should lift only one 
wheel at a time. Rear wheel (top left): Put 
saddle under axle housing. Front wheel 
(top right): Put saddle under lower control 
arm. Be sure weight is centered on the 
saddle (the round plate-like device that 


much outside to help you to differen- 
tiate between professional- and con- 
sumer-oriented units; the difference 
is inside, in the valving and seals. 
But in floor jacks the difference is 
readily visible. They're much bigger 
and heavier than their mass-mer- 
chandise counterparts. They're a lot 
more expensive, too. 

"It's the same as with jack stands," 
says John Walker. "It's not that the 
inexpensive floor jacks won't work if 
they're used correctly. But the profes- 
sional-level jacks are much more con- 
servative in their maximum load rat- 
ings. And they're more durable. The 
average person may use his jack once 
or twice a year. In a garage a jack may 
get used several times a day. It has to 
be more rugged." 

As with ramps and jack stands, 
jacks should be used only on a hard, 
level surface. For non-wheeled jacks, 
be sure the parking brake is not on 
while jacking, and chock the wheels 
after the car has been lifted—the car 
should be free to roll so that the jack 
does not tilt. With wheeled jacks, the 
wheels compensate for the changing 
angle as the car is lifted, and chocks 
can be set in place before lifting. 


Rules for buying 

If you want professional-level jacks 
or jack stands, you'll have to buy from 
an equipment jobber. Ten years ago, 
the jobber usually sold only to the 
trade (service stations, garages, etc.), 


supports the weight). Difference in floor 
jacks is easily seen in bottom photo. All 
three are rated at 11/5 tons. Professional- 
level Hein-Werner is at right, Foxcraft at 
left. In between is J.C. Penney model, 
ideal for the do-it-yourselfer. 


but in the last five or six years that 
has changed. Now most will sell to the 
public. A fairly common practice is for 
the jobber to add another five percent 
to the price you pay (compared to the 
price offered to the trade), although 
you may find a better buy from some 
jobbers. (Jobbers can be located in the 
Yellow Pages or by asking at a local 
garage or service station.) 

If you don't want to pay the heftier 
price for the professional devices, shop 
around in stores before you buy. Jack 
stands, ramps, and jacks are often sold 
as "loss leaders" (at or below whole- 
sale) to draw customers in for other 
items. So you might find a pair of jack 
stands in one store for $15, and down 
the street an identical pair for $6. 

For most do-it-yourselfers, a set of 
ramps, a pair of jack stands, and a 
floor jack will take care of all lifting 
needs. They let you do many mainte- 
nance jobs more quickly, safely, and 
easily. 


Safety 


When using any car-lifting device 
—jack, jack stand, or ramp—always 
keep safety in mind. Only one care- 
less act can cause a serious accident. 

Bear in mind safety advice given 
above with the various devices. And, 
of course, if you have a flat tire on the 
road and are on an incline, drive to a 
safe, level spot before jacking the car 
up. Never attempt to elevate a car on 
an incline. >Н 


Buyer's guide to jacks, 
jack stands, and ramps 
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Because of the great number of brands of jacks, jack stands, 
and ramps available, it's impossible for us to list all brands, or 
even the entire line of a single maker. This table lists samples 
of items from some of the leading makers and sellers. The 
Ausco, Walker, and Hein-Werner brands are of professional 
quality. The rest are aimed primarily at the do-it-yourselfer. If 
you desire either an Ausco, Hein-Werner, or Walker item, and 
are unable to find a jobber, write the maker; he'll tell you the 
location of the jobber nearest you. 
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пее bench 
for comfort, shade, 
and good looks 


around 


By RO CAPOTOSTO 


Encircle your favorite tree with this 
hexagonal bench, and you create a 
cool, convenient resting place. The 
handsome bench is also maintenance- 
free. It's constructed of Wolmanized, 
pressure-preservative-treated lumber 
that's totally resistant to fungus, 
damp rot, bacteria, and all insects, in- 
cluding termites. Though the bench 
shown here rests on a decorative stone 
base, the treated lumber could rest on 
the ground. And since Wolmanized 
lumber weathers to an attractive nat- 
ural gray, you don't even have to paint 
the bench (though I did for color con- 
trast). 

The bench has two half sections, 
each containing three seat segments. 
The halves are joined at the tree. This 
procedure lets you work in your shop 
or on a level surface outside. 

Each segment of the hexagon has 
four seat boards, two seat supports, 
and a pair of cross-lapped legs. That 


adds up to a lot of miter cuts. Such: 


angular cutting is normally best done 
with a table or radial-arm saw. But for 
those readers who don't own such 
equipment, I developed a couple of 
simple but effective jigs. Using these 
special jigs, you can mass-produce the 
miter cuts with a portable circular 
saw and basic hand tools. 

The dimensions shown are for a tree 
trunk about 12 inches in diameter, 
with an extra four inches allowed for 
growth. Alter the dimensions to suit 
your own tree taking into account its 
growth patterns. For a rapid grower 
you might want to stretch the inside 
diameter of the bench. And remem- 
ber: Trees are wider at ground level 
than at seat level. I forgot this until I 
assembled the two bench halves 
around the tree and found that the 
rear legs were too close to the bottom 
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To make mitering jig for seat boards 
(right), use a 2x4 as shown above to set 
exact spacing between the parallel strips. 
Next, measure the distance between saw 
blade and base edge (top right) to deter- 
mine how far away from the cut line you 
should put the saw guide. It will be sup- 
ported by lengths of 2x3 scrap nailed 
beyond the first and last spacer strips. The 
cut line is pencil-drawn at a 60-degree an- 
gle across the near end of the boards in- 
serted between the spacer strips. The four 
seat boards were previously cut to work- 
ing length. 


Miter-cut seat boards after attaching the 
saw-guide strip to the two outer support 
boards. The angled guide bridges the 
work pieces, extending about eight in. 
beyond each end so the saw base is accu- 
rately guided as it enters and leaves the 
work. Adjust saw-blade depth so it cuts 
about ths in. into the work board. Using 
this jig, cut one end of all six sets of 
boards before doing next step. 


J DISTANCE BETWEEN БАМ BLADE 
“С AND BASE EDGE 


MAIL IN THIS STOP AFTER ONE END HAS 
BEEN MITERED ON ALL SEAT BOARDS. 


Nail a stop strip at a 60-degree angle 
across the rear end of the spacer strips. 
Reinsert the seat boards so the mitered 
ends butt up against the stop. Again using 
the saw guide, miter the opposite ends of 
the boards. If the guide is accurately set, 
all six sets of seat boards will assemble 
into a perfect hexagon. 
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Inviting-looking bench above is as useful as it is handsome. For precise cutting of its many parts, the author devised special jigs. 


I2"-DIA. 


By NAILS OFFSET 


MATERIAL LIST 


THE PARTS MAY BE CUT FROM 
THE FOLLOWING LENGTHS OF 
SEAT BOARDS 

SEAT BOARDS 

SEAT BOARDS 

SEAT BOARDS 

LEG SECTIONS 

SEAT SUPPORTS 

BASE STRIPS 


DONDOO 


of the trunk. Sawing a small triangle 
off the rear of each leg solved the prob- 
lem. The plans indicate this revision, 
even though it doesn’t show up until 
the last photo in the construction se- 
quence. 

To make the decorative base, first 
prepare border strips. Rip six lengths 
of 2x4 down to 2%-1п. width and miter 
the ends to 60 degrees. Next, use a 
pointed mason's trowel and an ice 
chopper to dig a two-in.-deep, 1%-1п.- 
wide hexagonal trench around the 
bench. 

To do an accurate job of it, first drive 
a three-in. finishing nail into the bot- 
tom of each border strip at either end. 
Push these spikes into the soil to hold 
the strips in place, then use the strips 
asa guide to marking trench position. 
Run the trowel along the edge of the 
strips with a sawing motion to mark 
and cut the turf. Remove the strips, 
deepen the cuts if necessary with the 
ice chopper, then lift out the pieces of 
sod. Re-insert the strips. They should 
project about ?4 in. above the surface 
of the lawn to allow neat mowing and 
contain the stones at the base. Varied 
colors and sizes of small stones are 
available at masonry supply houses. 
The stones will highlight the bench 
and help keep weeds down. 

For more on tree bench, turn page 
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Make a third jig (bottom 
left) to form cross-lap 
joints in the legs. On an 
extra 2 x4, nail two scraps 
parallel to each other, 
spaced so that both the 
saw and a 2х4 can fit be- 
tween them. Make a rec- 
tangular notch in the 2x4 
by cutting about eight 
kerfs. Clear out the waste 
with a chisel. To use the 
jig, first slide a leg piece 
under the guide strips, 
centering it against the 
notch in the jig. Prevent 
slipping by partly driving 
two nails through the 
strips and into the work. 
Then adjust the saw 
blade so it penetrates 
only half the leg thick- 
ness, and cut a series of 
kerfs through the center 
of the leg (top). For the 
end kerf cuts, run the saw 
against each guide. Make 
the inner cuts freehand 
JIG FOR CUTTING about % in. apart. Note 


JIG FOR 
CUTTING 
LEG ENDS 


WORK PIECE 1 LEG) 


Run a block plane over top front and rear 
edges of each seat piece (top) to give 
them a slight round. Lightly sand ends, 
then arrange boards in a hexagon shape DISTANCE  Á—- 


А я е | — > 
(partially done here). Mark nail locations BLACE ES eee АЩ that the 12 leg pieces are 
on each board, aligning marks with neigh- BASE EDGE LAP JOINTS identical, so there’s no 


boring boards for uniformity. Nails should 
be slightly offset to avoid splitting seat 
supports. Next, make a leg-mitering jig 
(above) by nailing a 2 x4 scrap to another 


problem with left or right 
miters. Finally, use a 
broad chisel to knock out 
waste between kerfs (cen- 


scrap at a 53-degree angle. With this jig Pase | i «зо ter). Also use the chisel to 
cut 12 pieces of 26-in. stock down to 22 - b shave off any of the 
in. legs by making parallel miters at end. EC high spots. 


SLIPPING 


With saber saw, round off front ends of Assemble bench legs first, cross-lapping Nail seat boards to legs, aligning miters 
seat supports (see diagram, preceding pieces, then nailing a seat support to ei- so that boards are ' in. apart. A tempo- 
page, for dimensions). Dense wood such ther side. Use galvanized nails and drill  rary cleat tacked to seat support helps 
as this requires coarse-set tooth blade. pilot holes to prevent splitting. center seat boards over legs. 


Hold unfinished bench half (foreground) steady by temporary With a level, check how evenly the bench section rests. Lawn 
tack-nailing to the completed three-segment section. Use surfaces are rarely even, so you'll have to dig away soil under 
smooth finishing nails for this job—rough-surfaced galvanized some legs to obtain solid footing. If desired, put down a layer of 
nails are difficult to withdraw. After the final segment is inserted small stones (see text). Then nail the last two sets of seat boards 
in place, pull out the nails to separate the two half sections. to Ais seat suppone to fit the bench around the tree. 


Vertical 
house 

has solar collectors 
on the sun deck 


As land costs climb, so do houses. The 
sprawling ranch style is no longer vi- 
able if you're building on a small plot 


in a vacation-home development. And | 
a stacked house is cheaper to build .. | 


and heat. You’ve less foundation and 
less roof area to worry about. 

And if you top the stack with a sun 
deck, as here, you've provided an ele- 
vated platform for solar collectors—for 
your hot-water supply, space heating 
on cool days, or both. 

Covered deck areas and novel win- 
dows give special character to this 
house (designed for us by HBPS in 
cooperation with Western Wood Prod- 
ucts Assn.), as does the three-story 
stairway tower. Angular windows fol- 
low the flights. The portholes to the 
right of them light the bathrooms on 
two levels. The stairs continue to the 
roof, where three skylights help illu- 
minate the step-down living room far 
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MAIN LEVEL FLOOR PLAN 
" 1323 SCARE FEET 


below. Wood-framed sliding doors 
give access from the living-dining 
area and master bedroom to the wrap- 
around deck. 

Clad in western-cedar board siding, 
the geometric structure is a blend of 
curves and jutting angles. Glazed ar- 


this house is $95; four sets—for building, 
financing, and permits—are $125. Plans 
will be reversed for $20; building-materi- 
als list is also $20. Specify plan 935-1 (with 
basement) or 935-1A (without). Orders 
and queries to Home Building Plan Ser- 
vice, 2235 N.E. Sandy Blvd., Portland, Ore. 


eas are balanced by windowless walls 
that can be sited for privacy or energy 
saving. The compact kitchen is tucked 
handily by the entry, and the interior 
spaces offer constant surprise, with 
great open light wells dropped through 
at two opposite corners.—Al/ Lees 
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Tongue-and-groove western red cedar 
timbers form walls of Pan Abode's Aristo- 
crat Il (top). The three-bedroom, two-bath 
2058-sq.-ft. home has cedar interior, too 
(above). Prices: $35,000 to $50,000. 


Timber Kit homes have little glass on 
north side (top center), lots on south for 
solar gain (right). Overhangs shade win- 
dows; note the large roof area for mount- 
ing solar collectors. Interior view shows 
post-and-beam construction and exposed 
decking. Designed by Blue Sun Ltd., Tim- 
ber Kits range from about $16,000 (1100 
sq. ft.) to $24,000 (1900 sq. ft.). 
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From cabins їо mansions, 
there's one to suit any 
taste and budget 


By RICHARD STEPLER 


Precut, prefabricated, or panelized 
homes: Those words probably conjure 
up images of assembly-line-built, 
tacky little houses 1n suburban devel- 
opments. If that's what you're think- 
ing, take a look at the manufactured 
homes shown on these pages. 
They're handsome, and they're like- 


ly to be better built—and insulated— 
than most conventional stick-built 
housing (more on that later) Other 
advantages of kit-built homes include 
the economy of buying materials in 
quantity and preassembling them in a 
factory under controlled conditions. 
Add the speed and ease of erecting the 
preassembled components on the 
building site. And, perhaps, throw in 
your own labor, to finish the job. What 
youll come up with is possibly the 
only affordable alternative to buying 
a house in a builder's subdivision. 
Continued 
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Acorn Structures offers 50 models, from 800 to over 3000 sq. ft. 
of living space, including seven models with solar heating (Solar 
Cape 2300 shown). Price: $20,000 to $100,000 plus. 


Narrow clapboards, eight over 12 windows, give Northern 
Homes' Ethan Allen saltbox an authentic look. Price: about 
$50,000 (multiply by 2'2 for approximate “turn-key” price). 


Pease ships its 
homes within a 
400-mile radius of 
its Ohio factory. 
Exterior wall pan- 
els are assembled 
in lengths to 16 
feet, with 
roughed-in win- 
dow and door 
openings. Interior 
partitions are 
preassembled in 
room lengths; fin- 
ish drywall is in- 
stalled at the site. 
Shown: three-bed- 
room, 2 V2-bath Ci- 
tation. 


Deck House offers 
contemporary 
post-and-beam 
homes from 1500 
to over 4000 sq. ft. 
The company em- 
phasizes energy- 
saving construc- 
tion with optimum 
insulation. Con- 
struction prices 
range from 
$46,000 to 
$100,000 plus. 


Wick Building Sys- 
tems' panelized 
shells are quickly 
erected by crane. 
The company of- 
fers standard En- 
ergy Saving Sys- 
tem, including 
Dow's Styrofoam 
insulating sheath- 
ing in exterior 
walls. Shown: 
three-bedroom, 
two-bath bilevel. 
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Building a post-and-beam kit house: from flatbed trailer to finished shell 
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Timber Kit home arrives at your building site on a flatbed truck. Douglas fir post-and-beam framework is assembled, using gal- 
Precut and prefabricated components are stacked next to pre- — vanized brackets. Beams are sized so they can be lifted by hand. 
pared foundation—choice of slab, crawl space, or full basement. Timber Kit says crew of three can put up shell in three weeks. 
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Time saver: Prefabricated four- to 12-foot-long sections for ex- Framing is now complete. Rafters are 6x8 Douglas fir, four feet 
terior walls are quickly set in place. Rough openings for windows on center; vertical posts are 6 x6's, 12 ft. on center. Collar beams 
and exterior doors are also preframed and headed off. are 6 x8's. All are prenotched and numbered. 


Roof decking—exposed 2x6 pine—is now applied. Three-in.- View inside the finished shell shows steel corner bracing, one- 
thick Thermosote (urethane bonded to Homosote nailbase) goes  in.-thick urethane insulating sheathing. To come: 3 Vz-in. fiber- 
on top of the decking before the shingles are applied. glass batts, drywall. All photos this page courtesy Timber Kit. 
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And you won't have to settle for 
bland architecture or unimaginative 
floor plans. Many of these homes fea- 
ture exposed beams, cedar-paneled 
walls, dramatic two-story living 
rooms, plus unusual and customized 
designs that you can specify for your 
family's living requirements. 

What's your taste in architecture? 
Colonial reproductions; contemporar- 
ies, with options for solar heating; tra- 
ditional split- or bilevels; post-and- 
beam "barn-type" homes; log cabins; 
A-frames or chalets; even homes-in- 
the-round? You'll find your style 
among the homes offered by the com- 
panies in the buyer's guide on the next 
page. (PS covered the makers of 
geodesic-dome home kits in the April 
issue.) And if you can't find what you 
want in the catalogs, many of these 
outfits will create a package based on 
your (or your architect's) plans. 


What's the difference? 


Precut, panelized, and prefabri- 
cated—how do they differ? (Two other 
kinds of manufactured housing, mod- 
ular and mobile homes, are outside 
the scope of this article.) 

In precut kits, components are cut 
to size and fitted at the factory, then 
shipped to your site. The building 
crew is abletosave time, and you get a 
tighter, more efficient home, claim 
many of the precut-kit makers. Tight- 
er tolerances in the manufacturing 
process is one reason they cite; anoth- 
er is that assembly is by company- 
trained crews. Many of the companies 
also stress energy efficiency in their 
homes' designs and in their materials 
and construction methods. 

Panelized and prefabricated kits 
are shipped with whole wall, roof, and 
floor sections preassembled. These 
too, provide tighter construction, al- 
lowing less air infiltration than stick- 
built construction. Panels are quickly 
assembled at the site, often using a 
crane provided by the home manufac- 
turer. Open-wall panels have one side 
unfinished for on-site installation of 
plumbing, wiring, and insulation. 
Closed-wall panels are completely fin- 
ished at the factory, with these compo- 
nents already installed. Most closed- 
panel makers build "cores" in which 
walls and plumbing for kitchen and 
baths are preassembled. 

Because of the high shipping costs 
of large and heavy components, how- 
ever, panelized and prefabricated kit 
homes can be erected only a relatively 
limited distance from the factory. 
Otherwise, shipping costs quickly 
exceed the money that factory fabri- 
cation saves over on-site construction. 

Precut kit makers, on the other 
hand, often ship anywhere in the 
country. They're able to do this by 
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Rustic cabin (top) has exterior walls of 


434-in.-dia. white cedar logs; inside sur- 
faces are planed smooth for a "paneled" 
effect. Ward Cabin Co. ships by truckup to 
800 miles; greater distances, by rail. 


shipping only as much material as is 
needed to complete the rough shell. 
Other components—insulation, dry- 
wall, wiring, plumbing, appliances, 
etc.—are purchased locally by the 
homeowner or by the company's build- 
er/dealer. 

Kit homes can be delivered to any 
site that's accessible to a semitrailer, 
although at least one company has 
lifted a home by helicopter to a remote 
mountain lot.  . 

What's included in a home manu- 
facturer's package can range from ev- 
ery detail down to the doorbell to just 
enough to complete the exterior walls 
and roof. The contract you sign will 
specify what is—and what is not—sup- 
plied. Make certain you understand 
what you'll have to provide. 

Aside from the building lot, of 
course, that will include utilities (a 
septic system and well, if your proper- 
ty is beyond community hookups) and 


Garrison-style house from Boyne Falls 
Log Homes, built from 5*5-in.-dia. cedar 
logs, is said to require 35 percent less fuel 
to heat than home built to FHA standards. 
Company ships anywhere in U.S. 


a foundation—your choice of concrete 
slab, crawl space, or full basement, 
built to the manufacturer's specs. 

Typically, kit-home companies sell 
their houses in two versions: They 
erect a weather-tight, lockable shell, 
and you or your builder finishes the- 
interior. Or the company or its build- 
er/dealer builds and finishes the 
house. At least one company, howev- 
er, offers an intermediate step. Acorn 
Structures’ "rough finish" version 
leaves you only the interior finishing 
and painting to do. 

The more work you do yourself, of 
course, the more money you save. It 
can even be quite substantial. Be fore- 
warned, however, that house build- 
ing—even starting from an erected 
shell—is a time-consuming, laborious 
process that requires a good deal of 
skill. Plumbing, electrical, and heat- 
ing systems are among those tasks 
you may not be able to handle your- 
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PS buyer's guide to manufactured homes 


Company — 
Acorn Structures 
Box 250, Concord MA 01742 


Sales area 


East of Mississippi 


River plus Minn. 


American Barn East Coast and 
125 Elm 5t, So. Deerfield MA Texas 
01373 


American Timber Homes 
Escanaba MI 49829 


East of Rockies 


Comments 

50 models, including seven with 
solar heating 

Post-and-beam contemporaries; 
adapt to solar heating; also of- 
fers Habitat iine of homes 


Traditional and contemporary 
cedar homes; catalog: $3.50 


Barn Homes. National Post-and-beam "barn" homes; 

Box 579, Woodstock NY 12498 solar barn 

Capita! rousing | Northeast Energy-saving 

Box 326, Avis PA 17721 construction 

Cedar Chalet East of Mississippi — A-frame homes 

Box 445, White Pigeon МІ 49099 River 

Deck House National Fost-and-beam contemporaries; 

930 Acton St., Acton MA 01720 emphasizes energy efficiency; 
catalog costs $7 

Deltec Homes National Round homes, 32' to 39' dia. 

Box 6931, Asheville NC 28806 

Haida Hide National A-frame and gambrel chalets 

19237 Aurora Ave. N., 

Seattle WA 98133 

Homecraft Cor East Coast Traditional homes; catalog: $3 

Box 359, South Hill VÀ 23970 

Jonnei Co. National Panelized A-frames go up in 

Box 148, Stacy MN 55079 three days; catalog costs $2 

Justus Homes National Western red cedar timber con- 

Box 98300, Tacoma WA 98499 struction; catalog costs $2 

Kingsberry Homes (Div. Boise East of Rockies Traditional and contemporary 

Cascade}, 61 oe Park, homes 

Atlanta GA 3034 

Lindal Cedar ener National Post-and-beam cedar contem- 

Box 24426, Seattle WA 98124 poraries; offers a "Solar Core" 

Meyer Round Structures National Round homes from 30' to 61' 


27631 Industrial Blvd. 
Hayward CA 94545 
Miles Homes 

4500 N. Lyndale, 
Minneapolis MN 55412 


Mational Hames il 
Box 680, Lafayette IN 47902 


East of Rockies 


East of Rockies 


New Engiand Components/Tech- East Coast 
built, 585 State Rd. 
Dartmouth MA 02747 
Nor-Wes Cedar Homes U.S. and Canada 
11120 Bridge Rd., Surrey, B.C. 

үзү 3T9 
Northern Homes Northeast 
10 LaCrosse St., Hudson Falls NY 

12839 
Pacific Frontier Homes National 
Box 1247, Fort Bragg CA 95437 
Pan Abode Cedar Homes National 


4350 Lake Washington Blvd. N. 
Renton WA 98055 


Pease Co. 


400-mile radius of 


900 Forest Ave., Hamilton OH factory 
45023 

Pre-Cut International National 
Box 97, Woodinville WA 98072 

Rondesics Homes Corp. National 


527 McDowell St., Asheville NC 
28803 


Scholz Homes 
3103 Executive Parkway 
Toledo OH 43606 


East of Rockies 


dia. 


Traditional homes; company 
provides owner-builder financ- 
ing; energy-saving features 


Specializes in custom-built 
packages to architect's specifi- 
cations 


Western red cedar contemporary 


chalets 


Traditional and contemporary 
homes; conventional wood- 
frame construction 
Post-and-beam redwood cor- 
temporaries; catalog costs $2 
Solid western red cedar con- 
temporaries; catalog costs $3 


Traditional and contemporary 
homes; catalog costs $3 


solid western red cedar and pine 
contemporary and traditional 
homes; catalog costs $3 


Round redwood-sided homes 


Large traditional homes 


Company - 
Shelter-Kit 
Franklin Mills, Franklin NH 03235 
Stanmar 

Boston Post Rd., 
Swift Industries 

1 Chicago Ave., 
15037 


Sudbury MA 
Elizabeth PA 


Timber Kit 
Box 704, Amherst MA 01002 


U.S. Hom 
5390 Sacorid Ave., Des Moines IA 


Viceroy Homes 
201 Route 17, Mahwah NJ 07430 


Jim Walter Homes 
Box 22601, Tampa FL 33622 


Wausau Homes 
Box 1204 Wausau WI 


Wick Building Systems 
409 Odana 


d., Madison WI 
53719 
Wickes Corp. 
515 N. Washington Ave., 


Saginaw MI 48607 


Yankee Barn Homes 
Drawer A, Grantham NH 03753 


L home manufacturers 
Àir- Log oo 
Box 2606 s Vegas NM 87701 


Alta Industries 
Box 88 Halcottsville NY 12438 


L.C. Andrew 
South Windham ME 04082 


Authentic Homes Corp. 
Box 1288, Laramie WY 82070 


Beaver Log Homes 
Box 1966, Grand Island NE 68801 


Bellaire Log Homes 
Box 322, Bellaire MI 49615 


Boyne Falls Log Homes 
Boyne Falls MI 49713 


Cedar Forest Products Co. 
Pole iL 61064 


Deitec Homes 
Box 6931, Asheville NC 28806 


Eureka Log Homes 
Commercial Ave., 
72616 


National Beauti Log Cedar Homes 
1250 S. Wilson Way, Stockton CA 


National Log Construction Co. 
Box 69, Thompson Falls MT 59873 


New England Log Homes 
Box 5056, Hamden CT 05518 


R & L Log Buildings 
Mt. Upton NY 13809 


Real Log Homes 
Missoula MT 59807 


Rustic Log Structures 
14000 Interurban Ave. $., 
Seattle, WA 98168 


Traditional Homes 
Hartland VT 


Ward Cabin Co. 
Box 72, Houlton ME 04730 


Berryville AR 


Sales area 
Northeast 


National 


400-mile radius of 
factory 


Northeast 
Midwest 

U.S. and Canada 
Southeast and 
Southwest 
Midwest 


North-central Mid- 
west and South- 
east 


East of Mississippi 
River plus San 
Francisco Bay area 


Northeast 


Southern L.S. 
e Mississippi 
Northeast 

National 

National 

Midwest 

National 

National 


National 


National 


West Coast 
Northern U.S. 
National 

East of Mississippi 
River 

National 


Northwest 


National 


National 


Comments | 
Post-and-beam modular build- 
ing system 

Contemporary homes 


Traditional prefab and precut 
homes sold under Lincoln 
Homes and Swift Homes 


Energy-efficient “ready-for-so 
lar" post-and-beam homes 


Traditional homes 


Contemporary homes feature 
2 xb framed exterior walls 


Traditional homes 


Traditional and contemporary 
homes 


Energy-saving added insulation 
standard on traditional and con- 
temporary homes 


Traditional and. contemporary 
homes 


Post-and-beam energy-efficient 
contemporaries; catalog: $4 


Hollow-log construction 


Tongue-and-groove northern 
white pine logs; catalog: $3 


White cedar logs 


Tongue-and-groove horizontal 
pine logs; catalog costs $3 


Exterior walls are vertical white 
cedar logs; catalog costs $2 


Horizontal and/or vertical white 
cedar log construction 


Tongue-and-groove western red 
cedar construction 


Insulated double-log walls are 
factory assembled 


Hand-peeled southern yellow 
pine logs; catalog costs $9.95 


Double tongue-and-groove west- 
ern red cedar construc tion 


"Air Lock" hollow-log construc- 
tion; catalog costs $2.50 


Hand-peeled pine logs; catalog 
costs $3 


Tongue-and-groove log  con- 
struction; catalog costs $3 


Lan d-periid logs; catalog costs 


Tongue-and-groove white cedar 
exterior walls 


self. But installing insulation, laying 
flooring, putting up drywall, and 
painting are within most do-it-your- 
selfers' abilities. In any event, expect 
to spend a lot of weekends housebuild- 
ing, or try to take a sabbatical from 
your job to speed the process. 

Also, banks may not be willing to 
grant mortgages on "owner-finished" 
homes. In case of foreclosure, money- 
lenders want to be left with a salable 
property to dispose of—not an unin- 
habitable, unfinished shell. To over- 
come this problem, some kit-home 
companies provide a construction loan 
to cover the time it will take you to 
finish the house. Once you've moved 
in, you get a conventional mortgage 
and repay the temporary loan. 

You can, of course, act as your own 
contractor, hiring specialists to do all 
or only the more complicated jobs—or 
jobs you haven't time to tackle. You'll 
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save money this way, too, by eliminat- 
ing the contractor’s markup. 

“Average build-out cost for owner 
contractors is the price of the kit times 
two,” says David Rohrs of Massachu- 
setts-based Timber Kit (see color 
pages). Rohrs estimates that if a con- 
tractor builds the house you'd multi- 
ply the kit price by 2.5 to get the total 
cost of the finished house. "Do-it-your- 
selfers," says Rohrs, "should be able to 
save from $4000 to $6000, depending 
on how much of the interior work 
they're able to do." 

Timber Kit's post-and-beam home 
kits, which include only the materials 
needed to erect the shell, range from 
about $16,000 (1100 sq. ft.) to $24,000 
(1900 sq. ft.). So, depending on which 
model you choose and how you decide 
to build it—how much you do yourself, 
that is—you could spend from $32,000 
to $60,000 for one of the company's 


finished homes (not including land, 
utilities, or site improvements). Tim- 
ber Kit's homes are in the low to mid- 
dle range of the houses offered by the 
kit-built-home companies surveyed 
for this article. Prices of very large 
homes, packed with features, can 
easily exceed $100,000. 

One final advantage the kit build- 
ers have over conventional construc- 
tion: Because of better control over la- 
bor and material cost (as with any 
controlled factory operation), they can 
tell you how much your home will cost 
months in advance of actual construc- 
tion. That's especially important in 
these days of spiraling prices. 


FOR FURTHER READING 


Guide to Manufactured Homes, a 64-page book pub- 
lished annually by the National Association of Home 
Manufacturers, gives details on the manufacturing pro- 
cesses, tips on financing, and a list of members. For a 
copy, send $3 to NAHM, 6521 Arlington Blvd., Falls 
Church, Va. 22042. 


ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 
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Box spliced into gas-fired water heater's 
flue is shown in top left photo; insulated 
three-gallon storage tank is visible at top 
right. Photo at left shows box with cover 
removed to reveal finned copper tubing. 
Drawing above details system. 


By THOMAS B. STEVENS 


Most gas-fired furnaces and water 
heaters are designed to deliver from 
70 to 80 percent thermal efficiency. 
But what about the 20 to 30 percent 
that goes up the stack? 

In most cases, stack gases should be 
kept above the dew point of the gas to 
prevent corrosion in the metal flue. 
But natural gas is a very clean fuel 
with essentially no sulfur content and 
thus lends itself very nicely to being 
cooled below its dew point. The only 
byproduct: relatively clean water. 

For a given gas-fired water heater 
the flue temperature will be in the 
neighborhood of 500° F, even with 
minimum flame size (as controlled by 
the gas pressure regulator). By reduc- 
ing this temperature to about 165° F 
(with an ambient of 80° F), 75 percent 
of the waste heat can be recovered. 
This will result in an overall thermal 
efficiency of 90 percent. 

The photos and drawings at left 
show a system I devised for my 40- 
gallon gas-fired water heater. (It 
could also be adapted to a gas-fired 
furnace.) To accommodate the heat 
generated during a normal cycle of the 
heater, I included a small storage 
tank that works on the natural circu- 
lation—or thermosyphon—principle. 
The three-gallon tank is mounted just 
above the top of the heat-transfer sec- 
tion and piped so as to discharge cold 
water at the bottom, receive cold 
makeup water at the bottom, and re- 
ceive—and discharge—heated water 
at the top. The heat-transfer section 
consists of 16 linear feet of cop- 
per-finned %-in.-dia. copper tubing 
enclosed in a galvanized box. 

During a heating cycle, flue gases 
heat the cold water in the finned tub- 
ing. This heated water rises to the top 
of the storage tank and cold water is 
drawn from the bottom of the tank 
into the tubing. By the end of a heat- 
ing cycle, gases exiting the heat- 
transfer box have dropped to 165? F 
and the water in the storage tank has 
risen to 125? F. When hot water is 
used, heated water flows from the top 
of the storage tank and into the water 
heater. 

Operation so far has been sensa- 
tional. By comparing previous gas 
usage and present (with the same wa- 
ter-use habits), I feel that I'm achiev- 
ing 75-percent waste-heat recovery. 
My present calculations show a pay- 
back period of about three years. 
Plans for the system are available for 
$5; coils and other components, as well 
as complete assemblies, should be 
available in the near future. "BH 


To order plans or to ask a specific question, send a 
stamped, self-addressed envelope to Thomas B. Ste- 
vens, 10 Wayfin Circle, Newport News, Va. 23606. 
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Best route to 


summer cooling? 


Install a 


whole-house 


fan 


Aceiling mount does double 
work: It forces out hot attic 
air while drawing in fresh 


By BILL HAWKINS 


Put an air conditioner in the window 
and it cools the room. Turn on a cen- 
tral air conditioner and it will cool 
your heels when the electric bill ar- 
rives. But install a whole-house fan 
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and you've lowered the temperature of 
your entire home—at half the run- 
ning cost of a window air conditioner. 

The idea is simple: Remove the hot, 
stagnant air from the attic and, at 
the same time, draw in cool air 
throughout the house below. To do 
that, two types of fans are avail- 
able. A horizontal mount is simplest 
and most effective. À vertical mount, 
however, can be used as a whole- 
house fan or, with its trap door shut, 


Sucking in fresh air, whole-house fan cir- 
culates it through lower floors on the way 
to the attic. Hot, stagnant air is pushed out 
of the house in the process. 


as an attic fan to work with your pres- 
ent air conditioners (see drawing). 

How well do they work? During the 
hottest days, nothing cools like an 
air conditioner. You'll get the most 
benefit out of a fan during the milder 
spring and fall months—when an air 
conditioner is simply overkill. 

The fans come in three blade sizes: 
24, 30, and 36 inches. Naturally, the 
larger the blade, the more pulling 
power it will have. 

Fans are rated in cfm— cubic feet 
of air moved per minute. So, to choose 
the correct size, you must first calcu- 
late the number of cubic feet in your 
home, excluding closets, storage 
areas, and the attic. Generally, if you 
live in the South, a complete air ex- 
change every minute would be desir- 
able. In the cooler northern part of 
the country, an air exchange about 
every two minutes would be sufficient. 

Shutters prevent air flow between 
the attic and living areas when the fan 
is off (especially during winter). 
They're automatic: Suction when the 
fan is on draws the shutters open, 
allowing air to flow. Switch the fan 
off, and they spring shut. 

The type of shutter you use—dou- 
ble or single—depends upon your 
house construction. With a truss roof 
(diagonal framing between attic roof 
beams and attic flooring), you can't 
cut out any crossbeams without com- 
plications (like your house falling 
down). Here you use a double shutter, 
which is designed to work without 
striking the crossbeam running above 
it. For all other construction, use the 
single shutter. You'll have to cut out 
a ceiling joist, but you'll get better 
air flow. 


Installation 


The fan should be centrally located 
at a spot that provides plenty of over- 


head space (for work and for air flow). 
Armed with the fan's dimensions, go 
into the attic and mark the first cor- 
ner. This must be just inside a joist or 
truss which will be made part of the 
basit framing. Using the first mark as 
a reference, mark off the remaining 
three corners and drill a pilot hole 
at each point. Back downstairs, use a 
straightedge and join the four drilled 
holes with a pencil line. The next step 
is to cut out the ceiling. On a plaster- 
board ceiling, a linoleum knife will 
easily cut through. 

If you have 2x6 or larger wood joists, 
cut out the middle section and rein- 
force the sides with 2x6 headers. 
Make the flat-board plate for the fan 
to rest on out of 1x4's (see drawing). 

On ceilings with 2x4 trusses, do not 
cut out the middle section. Instead, 
add two-inch headers at each end and 
2x6 headers on the sides, notched to 
fit over the trusses. Make the flat- 
board plate out of 1x6 or 1x8 stock. 

After nailing the flat-board plate 
to the reinforced joists or trusses, 
lift the fan through the opening into 
the attic. (A husky friend would be 
a definite asset at this point.) Press 
the rubber molding onto the bottom 
edges of the fan frame and position 
the unit squarely over the opening. 
No anchoring is required. The fan 
merely rests on the rubber, which 
seals the edges from air leaks. 


AUTOMATI 
CEILING 
SHUTTER 


Shutter size 
Fan size overall 


3694" x 328 


Eo ow | и ! 
| 30 | 405%"x 351’ 


|. s& — [| 43%" x 39% 


*Supplied by Hunter Corp. 


Finally, install the shutter, using 
the specific instructions packed with 
the type you get, and wire the fan to 
an AC supply through a switch. 

If you've decided to mount your 
fan vertically in a plenum chamber, 
all this still applies—and more. Nat- 
urally, you'll have to build the cham- 
ber, as shown in the drawing. One 
thing you won't have to do, however, 
is to take the fan out of its shipping 
container: Use it as a mounting box. 


Operation 


Always be sure that at least one 
window or entry is open in the house 


FIRE. LINK 


PULLEYS 


TRAP 
_/ DOOR 


E 


ciRCUIT 


before switching on the fan. Today's 
well-insulated homes seal airtight, 
forcing the fan to strain and suck air 
down chimneys. If you own a fireplace, 
this could mean soot in your living 
room. (Never operate the fan when 
there's a fire.) Also, fumes from the 
hot-water heater or furnace—which 
should go up the chimney—will be 
sucked into the house. 

For more information on whole- 
house fans, send 254g to Hunter Div., 
Robbins & Myers, Box 14775, Mem- 
phis, Tenn. 38114, or send a SASE to 
Cool Attic Corp., Box 11558, Fort- 
Worth, Tex. 76109. [5] 
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Op In vertical mounting, door in plenum chamber can be lowered 
over the attic cutout so that the fan (top) acts as an attic fan only. 
But horizontal mounting (left) is simpler and draws more air. 


Ceiling framing dimensions 
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oynthetic-rubber extrusions 
form low cost 


roll-on solar 


collector 


Absorber of SolaRoll collector is assem- 
bled on the ground, then rolled up and 
carried to installation site. Here, Michael 
Zinn, president of Bio-Energy Systems, 
Inc. (BESI), hefts four-by-32-ft. absorber. 


Glazed collectors, used for 
space heating or household 
hot water, have special 
glazing strips, also made of 
synthetic rubber, around 
the collector frame. 
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You assemble it on site: 
Just unroll the mats, 
connect the tubes, and 
glue to your roof 


By V. ELAINE SMAY 


WITH RESEARCH ASSISTANCE FROM 
WILLIAM SHURCLIFF AND MARTIN McPHILLIPS 


DRAWINGS BY CARL DeGROOTE 


Though most homeowners like to do 
things for themselves whenever possi- 
ble, the complexity—and high cost—of 
installing a solar heating system can 
make even the most intrepid do-it- 
yourselfer shy away. But if there were 
a relatively low-cost and uncompli- 
cated system—perhaps something 
that could just be rolled out on the roof 
and glued down—a lot of us might lose 
our solar timidity. 

Bio-Energy Systems, Inc. (BESI), of 
Spring Glen, N.Y., has developed a so- 
lar-collector system that just about 
meets that description. The system, 
called SolaRoll, is composed primarily 
of (believe it or not) synthetic rubber 
extrusions. 

Typically, solar absorber panels are 
made of metal—either copper, alunri- 
num, or steel. These metals are effi- 
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cient heat conductors, but copper is 
expensive, aluminum may corrode, 
and steel makes very heavy collectors. 
Installation and maintenance of such 
panels can demand considerable skill 
and attention. The extrusions that 
comprise the SolaRoll collector are 
made of a synthetic rubber called 
ethylene propylene diene monomer 
(EPDM). It is neither expensive, 
heavy, nor subject to corrosion, and 
the collectors require no special skills 
to assemble or maintain. Relative to 
metal, however, the EPDM is not a 
very good heat conductor. Neverthe- 
less, tests have shown that the Sola- 
Roll system is surprisingly efficient 
(more on that later). 

The heart of the SolaRoll system is 
an extruded EPDM absorber that 
comes in 4.4-inch-wide mats. Each 
mat has six small tubes alternating 
with thin webbing. The EPDM has a 
predicted lifespan of 30 to 50 years. It 
does not get brittle or soft within a 
wide temperature range (—80 to +375 
degrees F). It has been used as a seal- 
ant and for gaskets on solar collectors 
for a decade, and as an outer casing for 
high-tension electrical wires for near- 
ly two. In all applications, it has 
shown excellent weatherability. BESI 
warrants the various components 
against environmental deterioration 
for five to 15 years. "It's a petroleum 
product," says Steve Krulick, execu- 
tive vice president of BESI, "but you 
can get a lot more Btu from a barrel of 


oil by making it into a SolaRoll collec- 
Continued 
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Steve Krulick and Ron Leonard, both of 
BESI, begin the layout of a SolaRoll 


To connect tubes to headers, webbing is 
stripped from between (above). Right: 
Tubes are cut to two lengths. Rigid Teflon 
sleeve is pushed into each tube; end of 
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absorber. Mats come on rolls—600 feet to 
a roll. You buy by the linear foot. 


tube is inserted in predrilled hole in head- 
er. Finally, finger pressure forces sleeve 
back out slightly, until it wedges in hole 
(see detail in diagram below]. 
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tor than you can if you burn the 
oil." 

The narrow  web-and-tube mats 
come from the factory on large spools. 
The collector is assembled on site, and 
can be made to any shape or size. 

A second EPDM extrusion is used 
for glazed solar collectors. This is an 
ingenious framing strip that clamps 
the glazing in place, and at the same 
time forms a waterproof flashing 
around the collector frame. The fram- 
ing strip is an intricate extrusion with 
an open "mouth" that holds the glaz- 
ing. Above the hinge of the mouth is a 
groove; once the glazing is placed in 
the mouth, you insert a mating lock 
strip into the groove. This clamps the 
mouth down tightly on the glazing. 
Should the glazing need to be removed 
for collector maintenance, the lock 
strip can be pulled out easily—and 
easily put back in. 

The framing strips can hold single 
or double glazing, up to '4-inch thick. 
Soon it will be available for %-inch 
glazing. Inexpensive fiberglass-rein- 
forced polyester such as Kalwall is of- 
ten used. 

Along with these two extrusions, 
the other special components made by 
BESI are the copper (or plastic) supply 
and return header tubes and the hard- 
ware needed to connect the absorber 
tubes to them. Plumbing, glazing, 
pumps, storage tanks, and other ne- 
cessary components are purchased 
from other sources. 


Installation 


Depending on the application, in- 
stallation techniques vary somewhat. 
For example, the absorber mat can be 
placed directly on the roof and left un- 
glazed if you want only low-tempera- 
ture heat for a swimming pool. But 
you would put rigid, foil-faced insula- 
tion under it and glazing on top if you 
were heating water for space heating 
or domestic use. The steps involved in 
installing a SolaRoll collector are rel- 

atively easy. No heavy metal panels 
 haveto be muscled into place. There is 
no welding or soldering. 

Much of the work—the layout and 
header connections—can be done on 


122 | POPULAR SCIENCE 


Synthetic rubber framing strip can be cut 
with a sturdy knife. Note cut-out groove, 
and mouth that will hold glazing. Config- 
uration shown is one of three made. 


the ground or a table. In a standard 
layout the tubes run horizontally. 
Both supply and return headers are on 
the same side. You start the layout at 
the header side of the collector. The 
4.4-inch-wide mat is unrolled from its 
spool and laid out to the planned 
length of the collector. When you 
reach the far end with the first mat, 
you must turn it 180 degrees, and 
bring it back to the header side. To 
make the turn, you strip out the web- 
bing between the tubes (see diagram), 
then reverse the mat, letting the tubes 
cross over each other as diagrammed. 
Each mat makes one round trip— 
away from and back to the header 
side. You lay out as many of these 
runs as you need (a 44-inch height is 
standard). 

Next, you connect the tubes of the 
absorber mat to the supply and return 
headers. The headers have a row of 
tapered %-inch holes along one side, 
spaced to receive the tubes. The con- 
necting joints, shown in our illustra- 
tions, require no tools or sealants, and 
take only a few seconds to make. BESI 
has tested these at pressures of nearly 
100 psi and reports no problems. Oper- 
ating pressures around 40 psi are 
standard. 

Ordinarily, adjacent tubes are con- 
nected alternately to supply and re- 
turn headers (i.e., if the bottom tube is 
initially connected to the supply head- 
er, the next one would begin at the 
return header). And all tubes that be- 
gin at the supply header terminate at 
the return header after their 360-de- 
gree loop. Thus the water makes only 
one out and back pass; it does not flow 
through the whole array—losing effi- 
ciency. These two design features 
keep the temperature even over the 
collector area. 

When all tubes are connected to the 
proper header, the whole assemblage 
is rolled up and hauled to the roof. 
There, it is rolled out and glued down 
with a thermosetting mastic. The un- 
derside of the webs on the absorber 
extrusions have mushroom-shape 
channels that help insure a firm bond. 
The mastic oozes up into these chan- 
nels, forming a physical grip. If you 
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Long (horizontal) collectors are most cost 
effective, since amount of copper header 
needed depends on height only. Greater 
length means little additional labor. 


should ever need to remove the absor- 
ber mat ("It can outlast many a roof," 
says Krulick), you can peel off the 
mats without damaging them. 

If the collector is to be glazed, you 
fasten a frame to the roof in advance. 
Typically, a 2x4 stringer of pressure- 
treated wood is used. The extruded 
framing strip is applied over the 
frame with mastic, as diagrammed. 

When the glazing is set into the 
mouth, you force the locking strip into 
its mating groove with a customized 
tool, basically a slender steel rod with 
a rounded end. An old awl or screw- 
driver, bent near the business end, 
works well. 

The remaining work is the plumb- 
ing. As with all solar-collector sys- 
tems, you must pump the cold water 
in at the bottom of the collector and 
take the hot off at the top so that the 
water will flow through the whole col- 
lector and not short circuit. 


Simple, low-cost 

The SolaRoll system is relatively 
simple. Even in cold climates, the col- 
lector needs no special fluid; plain 
water is used. Nor does it use a night- 
time drain-down system, except in the 
copper headers. The EPDM absorber 
tubes remain elastic at temperatures 
far below normal climatic conditions 
(to —80 degrees F). Thus water can 
freeze in them and they won't be dam- 
aged. And since water, not a toxic an- 
tifreeze solution, is used, a heat ex- 
changer is needed only for domestic 
water heating systems. The EPDM is 
not subject to corrosion, so no corro- 
sion inhibitors are used. 

This simplicity, plus the ease of in- 
stallation and the low cost of the 
EPDM extrusions, keeps the price of a 
SolaRoll system relatively low. Some 
cost specifics: The 4.4-inch absorber 
mat sells for $1.05 per linear foot; two 
copper headers (one-by-44 inches) 
with connectors, $68. The extruded 
framing strip of the type described 
sells for $3.05 per linear foot, and the 
locking strip for 35€ per foot. All these 
prices may vary. 

If you were to do the on-site work, 
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A NEW DESIGN PINTO. 
Pinto for '79 has a new design. New 
up front, new in back, new inside. 
With more standard features than last 
year —it's a complete small car. 
PINTO VALUE PRICED. 
Compare Pinto's low sticker price to 
other comparably equipped cars. 
You may be in for a surpríse. 
PINTO RUNABOUT IS: 
$4,433 LESS 
than Toyota Corolla Liffback 
$962 LESS 
than Datsun 240 Hatchback 
$607 LESS 
than Honda Civic СУСС 3-Door · 
$496 LESS 
than Omni/Horizon Hatchback 
$447 LESS 
than Monza 2+2 Hatchback ` 
Comparison of sticker prices of comparably 
equipped models excluding destination 
charges. which may affect! comparison in 
some Oreos. 


Compare Pinto: Ії may be the | 
small car buy in America toc 


PINTO STICKER PRICE $3,822. 


. The Pinto Runabout, shown below, is 


sticker-priced at $3,822 (including 
optional white sidewalls), excluding 


title, taxes and destination charges. 


MORE STANDARD FEATURES 
Steel-Belted Radials - AM Radio 
(may be deleted for credit) « Tinted 
Glass « Protective Bodyside Molding 


-e Full Wheel Covers « Rear Window 


Defroster » Front Bucket Seats 
: Deluxe Bumper Group « 2.3 Litre 
Overhead Cam Engine - 4-Speed 
Manual Transmission • Rack and 
Pinion Steering » Front Stabilizer Bar. 


EXCELLENT FUEL ECONOMY. 
EPA estimated mpg: [22]. Highway 
estimate: 32 mpg. Your mileage 
may differ, depending on speed, 
weather andtrip length. Actual high-. 
way mileage will probably be lower 
than estimate. : 

REDESIGNED FUEL SYSTEM. 
Of course, all "79 model Pintos, like 
the '77s and '78s before it, have 
redesigned fuel system features, 
including a longer filler pipe, plus 
a gas tank shield. 


OVER 212 MILLION 
PINTOS SOLD 
SINCE ITS INTRODUCTION, 


FORD PINTO 
FORD DIVISION 


Roll-on solar collector 
[Continued ] 


the cost of the collector (not including 
plumbing, tank, pump, etc.) might 
come to $6 to $6.50 per square foot for 
a glazed system, says Michael Zinn, 
president of Bio-Energy Systems. If 
your dealer installs the system, it 
might cost $9 per square foot. The to- 
tal cost of a complete space-heating 
system (including pump, tank, plumb- 
ing, etc.), installed, would probably 
run around $12, Zinn estimates. 
“That’s not bad,” he adds, “consider- 
ing that the panel alone for a conven- 
tional metal collector costs $15 to $18 
per square foot.” 

A complete, unglazed system for a 
swimming pool might cost $3.50 per 
square foot if you did the work; $4.50 
if the dealer installed it. 

With the SolaRoll system, the unit 
cost of both materials and labor goes 
down significantly as the size of the 
collector goes up, especially if it is a 
long (horizontal) array. 

“The costs should amount to about a 
third to half what you'd pay for a con- 
ventional solar-energy system using 
metal collectors," claims Krulick. 


Efficiency 

A SolaRoll collector (a 44-by-93- 
inch single-glazed, insulated unit) 
was tested by the University of Con- 
necticut's Solar Energy Evaluation 
Center last summer and fall using 
standard test procedures set by the 
American Society of Heating, Refri- 
geration, and Air-Conditioning Engi- 
neers (ASHRAE) and the Department 
of Housing and Urban Development 
(HUD). In the tests, the SolaRoll col- 
lector operated at a higher average ef- 
ficiency than did the majority of 16 
other commercially available collec- 
tors tested by the same facility. Given 
the relatively low thermal conduc- 
tance of the synthetic rubber, the effi- 
ciency of the SolaRoll seems surpris- 
ingly high. Steve Krulick suggests a 
number of reasons: 

"First," he says, "the absolute con- 
ductance of the absorber material 
‘isn't crucial in a collector because the 
solar energy available is so diffuse. 
You're only trying to transfer a small 
amount of heat a small distance. 

"second, the tubes are very close to- 
gether—only % inch apart, compared 
with four or five inches on a typical 
copper absorber plate. Therefore, our 
absorbers carry a greater amount of 
water, even though the tubes are 
smaller. And since they are smaller, 
more water contacts the hot inside 
walls of the tubes. This greater sur- 
face-to-mass ratio means more heat is 


collected. 
[Continued on page 154] 
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Velveteen 


Lightweight...Sensual..Adjusts to your comfort. An ex- 
perience in rest or play unmatched by any other support | ! 
| structure. Takes the seasickness, immobility, and weight Please send me the following AIR BED(S): 
out of waterbeds, yet offers the same "give and take" sen- f O Twin-39" x 74" (Item 2339) $49.95 
sation. Two people can sleep on a full, queen or king size | O Full-54" x 74" (Item 2354) $69.95 
| bed undisturbed by the other's movements. The air coil! | O Queen-60" x 80" (item 2360) $79.95 i 
| construction, with multiple controlled air chambers, Sup- 4 O King-74" x 80" (Irem 2374) $99.95 

pe ЧН e Ж وک ر‎ O AC Air Pump (Кет 0004) $29.95 | 


O DC Pump-plugs into auto cigarette lighter. 
(item 0005) $29.95 
illinois Residents include 5% sales tax. 
[] Check or M.O. Enclosed 
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| O Charge My Credit Card: 

[ O American Express O Mastercharge O Carte 
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The AIR BED is the most revolutionary and luxurious way 
to spend a third of your life. You are gently but firmly sup- 
ported by 100% air instead of metal springs and stuffing. 
Many chiropractors agree the structured Air Bed has un- 
precedented orthopedic value as a permanent mattress. 


Store Н on a shelf, take it camping, use it in your van, boat, 
summer home, on a floor or in a frame. Sunbathe and float 


L] Bank Amer./Visa O Diners Club Blanche 
Card No. Exp.Date — 
Name. .-—. 1 1 1 1 0 0 | 
Address 

City | 


on it. All 8" high standard sizes: Twin-39"x74", Double- Stat 

54"x74", Queen-60"x80", King-74" x80". Inflates in min- ate .—  — Ap 

utes with any air pump or cannister vacuum. (Bed comes | Signature | 
with adapter] Durable D gauge poly vinyl cleans with soap PSMC-152 (€ CMI 1978203 


and water. Repair kit included. High Powered Air Pumps. | 
AC pump operates from standard electrical outlet. DC © CREDIT CARD ORDERS 800 323 2212 Illingis:312-595-0461 
pump operates from auto cigarette lighter. $29.95 each. [ CALL TOLL FREE "JEJ" Teler Orders: iiid 


Do not be confused by inferior imitations. This is the р 790 Maple Lane Bensenville, Il. 60106 


original, permanent, red velveteen airbed...once priced as C О nt e t p O f Q f 


high as $119.95. Try it for 10 days at our expense. If you are 
not satisfied, return it within 10 days for a refund. 
| - arketing lnc. 


Whatever kind 
of solar collector 
you're making, 
here's how to 
make it soak up 
20% more sun 


Instead of using black paint, use 


ASSEMBLE 
YOUR OWN ` 
BOAT yy 


чур um d к, М 


КІТ с 


Turn a few 


new MAXORB* Solar Foil. Because i — 
MAXORB absorbs 20% more solar enjo able Ma cw uo u^ 
energy than black paint. weekends Py ae 


What's more, MAXORB lasts into а 
longer than paint. Even after two urs 
years in all kinds of weather, it lifeti me 
was as good as new. investment BASSBOAT 


And MAXORB is easy to use. 
Just stick it on your collector surface. 
For a free MAXORB brochure and 
price list, send in the coupon below. 
"ТМ of an INCO company 


SEND $1.00 for brochure and more 
information to: 

GLASSLINE PRODUCTS, INC. 
18305 Minnetonka Blvd. 


| ERGENICS Deephaven, Minnesota 55391 PS-6 
| 4 William Demarest Place. Waldwick. N.J. 07463 | | Name 
i ‚ Please send me a free MAXORB brochure and price list | Address . 
Enclosed find $1 for a 1-ft. x 6-in. sample 
| [| city 
g Name 11 1. C UAE rm 
| Adieu uu e eee | SB. — [. Pp 
Bees | Phone!  ) ШШ, 
| سوا ا‎ HOME BUS. 
\ / CHECK ONE О Sailboat O Bassboat 
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SHOP TALK 


By AL LEES 


Dome homes reborn in Vegas 
As if to confirm our assertion (in April's 


article on the subject) that domes are - 


climbing out of the slump that followed 
their initial popularity, two manufacturers 
displayed their domes at this year's Na- 
tional Assn. of Home Builders product 
expo in Las Vegas. One—an unfinished 
shell from  Cathedralite—was erected 
within the convention center, dominating 
the main exhibit space. The other was 
built in a residential area, especially for 
the show, and was included in one of the 
bus tours of new housing that are a tradi- 
tional feature of these annual NAHB con- 
ventions. This 35-ft.-diameter Domes & 
Homes model—modified by well-known 
architect William G. Chirgotis and set atop 
a six-ft. riser wall—is shown in my photo. 
The only way to sell a dome home is to 
coax novices into a full-scale sample. The 
 spacial experience is unlike anything you 
get from conventional houses, and | sus- 
pect the Vegas domes made many con- 
verts among the nation's home builders. 
(For dome addresses, see April article.) 


Venting a hot attic 


The article in this issue on whole-house 
fans should be of special interest to ener- 
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gy conservers. Recent field tests cast 
doubt on the efficiency of other types of 
powered attic vents—those that treat the 
attic as a sealed plenum and are designed 
only for expelling (through roof, gable or 
ridge vents) the hot air that builds up un- 
der sunny shingles. In a warm climate, the 
amount such fans save by lightening your 
А/С load is likely to be less than the elec- 
trical cost to run them! | 

But no study l've seen has questioned 
the use of the whole-house system, which 
moves air up from the living areas. In 
some climates—and in certain seasons of 
al! climates—this can replace air-condi- 
tioning altogether. The system has only 
one disadvantage over sealed-away attic 
fans: It's noisier. 


Heated responses to heat tips 


We really whacked a hornets' nest with 
this column's February item advising 
against use of thermal-siphon metal 
chimney pipe for wood stoves (because 


. "such chimneys tend to cool their flues, ac- 


celerating creosote buildup). As a quick 
identification of the type of chimney we 
meant, we added, in parentheses, "'triple- 
wall," but we failed to make the distinc- 
tion between two types of triple-wall. 

- Manufacturers and distributors of dead- 


“air-insulated (sealed-end) chimneys de- 


scended upon us, breathing enough fire 
to accelerate our creosote buildup. We ran 
one of their letters in May's "Readers Talk 
Back," but it was only the first of many. 
Interestingly, we got no complaint from 
any maker or seller of a thermal-siphon 
chimney—the type we were warning 
against. Thermal-siphon has a perforated 
middle pipe to induce an air wash against 
the flue pipe, which can cool it down 
enough to condense combustion gases, 


especially when the chimney is used with 


'" an “airtight,” slow-burning stove. 


We recommended sticking to solid-in- 
sulation metal chimneys, and gave three 
brand-name examples. One of these— 
Pro-Jet—turns out not to be UL approved. 
And several distributors of Hart & Coo- 
leys Metlvent protested our omitting 
their brand. Our list was only a brief sam- 
pling, but Metlvent is a major brand. 

We now have research underway on 
prefab chimneys, and will summarize the 
results in a feature report in our October 
issue. Meanwhile, to clear up any remain- 
ing confusion: Any insulated metal chim- 
ney—double- or triple-wall—that bears a 
UL label should be safe to install with 
wood stoves and metal fireplaces. But we 
still recommend against the thermal-si- 
phon type. 

In that same column we quoted an ex- 
pert from Carrier Corp., warning that night 
setback of thermostats can be an energy- 
waster for heat-pump homes. But a gov- 
ernment expert disagrees. Joseph A. Len- 
hard of DOE's Oak Ridge Operations 
writes: "Extensive research here indi- 
cates this conclusion is incorrect. Al- 
though the amount of saving is less with a 
heat pump than other heating systems, 
under the worst conditions it is never less 
than eight percent—usually much more." 


Free (mostly) 


€ "Standby" is a handy booklet on 
coping with emergencies like floods, hur- 
ricanes, and power interruptions. Write: 
PR Dept., Coleman Co., 250 N. St. Francis, 
Wichita, Kan. 67201. 

9 An instruction booklet on preparing 
a sand-based athletic field that's superior 
to standard clay or loam is offered by 
Manhattan Ryegrass Growers Assn., 1349 
Capital St., N.E., Salem, Ore. 97303. 

9 Four folders on fastening methods— 
from Pop riveting to Molly bolts—are 
ready from Bostik Consumer Div., 4408 
Pottsville Pike, Reading, Pa. 19605. 

© Full-size zodiac patterns for carving 
personalized gift plaques are bound in a 
booklet with full instructions. It's $2 wher- 
ever the Dremel Moto-Tool is sold. 

9 Wantto be the best Frisbee flipper on 
the beach this summer? А complete hand- 
book of instructions, games, and compe- 
tition rules is offered by D. J. Sticker Co., 
Box 3730, Manhattan Beach, Calif. 90266. 
This clever book is round and comes 
packed inside an official Frisbee for $9.45. 

9€ Writing to thank us for using its carb 
rebuilding kit in Richard Day's article on 
page 118 of the December issue, the Hy- 
grade Division of Standard Motor Pro- 
ducts, Inc., 37-18 Northern Blvd., Long Is- 
land City, N.Y. 11101, advises us that 
there's no "Victor" in its name. Hygrade 
also says response to the article has been 
so heavy it would like to offer our readers 
a 20-page "Tune-Up Tips" booklet of ser- 
vice hints for carburetor repair. It's free if 
you say you saw the offer here, and ad- 
dress your card to Hygrade's Dept. 42. 

Ф A240-page catalog of home designs 
(plus building tips) is $6.95 from Sterling 
Publishing, 2 Park Ave., New York, N.Y. 
10016. It's “250 Home Plans for Today's 
Living"—all designed by architect Chir- 
gotis, mentioned in my first item. B8 
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M DE "The first thing l expect from a cigarette is flavor. And 
d satisfaction, Finding that in a low-tar smoke wasn't easy. 
COP “But then I tried Vantage. Frankly, I didn't even know 
x Vantage was low in tar. Not until I looked at the numbers. 


"Thats because the taste was so remarkable it stood up 
to anything [d ever smoked. 
E "For me, switching to 
T Vantage was an easy move to 


. make. I didn’t have to sacrifice a thing.” 
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| since 1940, Roy Hertel had 

» always used paint on his house. So, 
when we asked if we could stain it, 
he was a little skeptical. 

“My wife said, ‘I don't think we 
should get into this,’ but Olympic 
assured me they'd paint it back to 
white if we didn't like it. | 

"It turned out beautiful. We 
love it and so do the neighbors. 

“Our house was nice before, 
now it's distinctive.” 

Thank you, Mr. Hertel. 

Olympic Latex Stain 
covers paint with rich, 
mellow color, cleans up 
in water and lasts for X e | Ses wed ee SAAT 
years. RA) NEO, чам Эр AA 

See all 30 colors at = 26 АЫ А 070 оа 
your Olympic Dealer. 
He's in the Yellow Pages. 

Have you ever used 
Olympic Latex Stain = = = 
over paint? Tell us about == 
it: Olympic, Dept. C, 
P.O. Box 1497, Bellevue, 
WA 98009. 
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OLYMPIC LATEX STAIN. 


Three reasons why Ford Fairmont became 
the best-selling new car ever introduced: 
Most room for the money of 
any car Or wagon. 


Based on EPA volume index and 
sticker prices. 


a aa 


Excellent fuel economy. 


EPA estimated MPG: [20]. Highway estimate: 31 MPG. 
For comparison to other cars. Your mileage may 

differ, depending on speed, 
weather and trip length. , 
California MPG is lower. 4 
Actual highway f 
mileage will {7) 
probably be 
lower than 
estimate. 


Lowest sticker price 

of any mid-size car. 
Fairmont base sticker prices start at 
$3,916. The 2-door 
sedan shown is 
$4,087 excluding 
title, taxes and 
destination 
charges. 


See your Ford Dealer for a test drive now. FORD FAIRMONT «77» 


*Based on sales of new car nameplates in the first 12 months. FORD DIVISION 


TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 


By RAY HILL 


If your buggy is suffering from loss of 
power—won't go over, maybe, 40 mph— 
but ignition, fuel system, and compres- 
sion check out okay, chances are you've 
got a restriction in the exhaust system. 
Most of today's exhaust pipes are of dou- 
ble-walled construction. Sometimes the 
sudden temperature change caused by 
driving through deep water can make the 
inner wall buckle or collapse—without de- 
forming the outer wall. Also, a clogged 


Removing an alternator 


If you have to take the alternator off—to 
have it rebuilt, for example—first discon- 
nect the battery cables atthe battery posts 
(negative cable first, then positive cable— 
reverse procedure when reattaching ca- 
bles). This will prevent any accidental 
short circuits you might cause while re- 
moving the alternator, which could de- 
stroy electrical components. Label any 
wires you disconnect that might cause 
confusion when reattaching them. 


Science, 380 Madison Ave., New York, N.Y. 10017. We'll pay you $2 
use it. If two or more readers send in the same usable tip, the one with the 
earliest postmark will be chosen. Sorry, but tips can't be returned. 


Restriction in your exhaust system? 


5 if we 


catalytic converter or collapsed baffles in 
the muffler can do it—again with nothing 
outwardly visible to indicate collapse. To 
check, run engine at steady 2500 rpm. 
Check manifold vacuum. It should hold 
steady at 17 to 21 in. If the needle drops 
steadily toward zero, you have arestricted 
exhaust system. Start removing parts in- 


-"dividually, from the tail pipe to the exhaust 


manifold, until you find the restricted part. 
Once it's off, vacuum will hold steady. 


A B 


OUTSIDE 


Wheels misaligned? 


Front-wheel tire wear tells volumes to the 
informed eye. Excessive toe-in produces 
wear pattern A. Excessive toe-out, B. Too 
much positive camber and you get pattern 
C. Pattern D indicates excessive negative 
camber. If your tires show none of these 
wear patterns, then front-wheel align- 
ment is probably okay. Other irregular 
wear patterns can indicate tires are not 
properly inflated or balanced. Check tire 
pressures every couple of weeks. 


Modified valve-stem remover 


A combination valve-cap/valve-stem re- 
mover works great. Only trouble is that 
it's so small it’s easy to lose or misplace. If 
it were bigger, it would be easier to grasp 
and use. An easy way to enlarge a remov- 
er is to screw a 2 x5he-in. fine-thread car- 
riage bolt into it. Now you can easily hold 
it. If you want to get fancy, drill a hole 
through the bolt and run a small chain 
through it so you can hang it up in a con- 
venient spot when it's not in use. 


Replacing a fan belt 


Any time you install a new fan belt—after 
you've got the belt in place and tension is 
properly adjusted—let the engine idle 15 
or 20 minutes, or drive around the neigh- 
borhood awhile. Then shut off the engine 
and recheck belt tension. Retighten the 
belt if it has stretched. Then after another 
week or so, recheck tension and adjust as 
necessary. New belts loosen while they're 
being broken in, and if they're not re- 
tightened they will slip. 
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MOTORCYCLING | 


By RAY HILL 


Straight-pull throttle 


A lot of woods bikes have their throttle 
cables exiting from the throttle assembly 
in a looping semi-circle, with the cable go- 
ing past the steering head and disappear- 
ing under the gas tank. Most of the time 
there's nothing wrong with this arrange- 
ment. But the cable is vulnerable in a fall 
and can easily snag on branches along 
tight, twisting trails. 

Magura has a good solution to these 
problems—the "Strait-Pull" throttle. It has 
a bevel-gear system inside, pulling the ca- 
ble in a straight line, instead of reeling it in 
as is usually done. This lets the cable be 
routed directly along the handlebar, not 
several inches away, considerably de- 
creasing its vulnerability to branches and 
spills. 

Much of the throttle assembly is made 
of a lightweight magnesium alloy. The 
bevel gears inside are plastic. | haven't 
tried one yet, but it looks like a well-made 
unit (Magura has an outstanding reputa- 
tion for making quality levers). 

The Strait-Pull throttle is available in 
both enduro and motocross versions, the 
only difference being in the throttle 
throw—a 68-degree rotation for the moto- 
cross model versus 85 degrees with the 
enduro model (that's with a 36-mm 
carb). 

Suggested retail price is $29.95. If you 
can't get one through your dealer, you can 
order it from Magura USA Corp., Box 337, 
Gardenview Industrial Park, Milroy, Pa. 
17063. 


Sears’ motorcycle battery 


Sears has jumped into the motorcycle af- 
termarket. One of its products is a 12-volt 
motorcycle battery with a 180-day war- 
ranty, and a limited warranty for the re- 
mainder of the year. It costs $30, and, like 
its big brother for the four-wheelers, it's 
called a DieHard. It has a higher ampere- 
hour rating than Sears' standard motorcy- 
cle batteries. 


Vacuum-pressure tester 


Good performance from a two-stroke mo- 
torcycle engine relies on good sealing, 
particularly in the crankcase area, where 
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the fuel-air mix first enters from the carb. 
A pressure or vacuum leak here, or else- 
where, can create problems. Easiest and 
quickest way to check for this type of 
problem is with a device that can produce 
either vacuum or pressure. 

Azusa sells one for $40. It includes a 
hose adapter that fits into the spark-plug 
hole. Also included are rubber stoppers 
and neoprene gasket material that can be 
cut and shaped to seal off carb and ex- 
haust inlets and outlets. An instruction 
sheet gives helpful info on using the tes- 
ter. 

A gauge on the tester indicates how 
much vacuum or pressure you are apply- 
ing. By watching the needle you can see 
how much, if any, leakdown you are get- 
ting. The instrument is also useful for 
checking vacuum components on your 
car: vacuum advance on the distributor 
and the EGR valve, for instance. 

If you can't find a vacuum-pressure tes- 
ter at your local motorcycle dealer, order 
it from Azusa Engineering Inc., Box N, 
Azusa, Calif. 91702. Replacement parts for 
the tester are also available. 


Anaerobic primer 


Mechanics are likely to call a tube of this 
stuff Loctite. The industry refers to it as an 
anaerobic. By whatever name, it's an in- 
dispensable material if you do much 
maintenance on your scooter. For exam- 
ple, you don't want bearing retainer 
screws inside an engine vibrating loose. 
An anaerobic fluid applied to the threads 
prevents this. 

Anaerobics, regardless of brand, come 
in three colors—blue, green, and red. The 
color coding is convenient. Blue is me- 
dium strength, offering about a 20-to-60- 
inch-pound resistance to turning. That'll 
take care of most fasteners. For high 
strength, use red. This has a resistance of 
100 to 300 inch-pounds. You might use 
this, for example, on a bearing race, a cam 
sprocket bolt, or a pressed-in cylinder 
sleeve. Never use it on small, lightly 
stressed fasteners. Use the green anaero- 


bic on small fasteners without loosening 
them to apply it. You put it on the outside 
of the fastener, and it wicks its way into 
the threads. 

Usually the blue anaerobic is all you can 
buy in mass-merchandising stores. But at 
auto-parts supply stores and jobbers you 
can get all the colors in industrial grades. 
Loctite industrial grade numbers for an- 
aerobics are 222 and 224 for blue (224 is a 
little stronger than 222); 271 and 277 for 
red (277 is stronger); and 290 for green. 
Curing time for an anaerobic is about 20 
minutes at ambient temperature (com- 
plete curing takes 24 hours). 


Removing a primary gear 


Can't remove the primary gear from the 
end ofthe crankshaft during engine disas- 
sembly because the primary gears rotate 
when you try to loosen the nut? You can 
do it with one of the special tools made for 
this job. But if you don't have one, you can 
keep the gears from turning by inserting 
the blade of a screwdriver between the 
two gears as shown. When tightening 
during reassembly, stick the screwdriver 
in the underside of the gears where they 
meet. Take care to position the screwdriv- 
er firmly in the V where the gears mesh so 
that they don't slip and burr some teeth. 

If you have an old inner tube, you can 
completely eliminate the risk of burring 
teeth. Cut off a piece of the tube, fold it 
four or five times to get some thickness, 
and stick it where the gears mesh. It will 
wedge between the gears, keeping them 
from turning, and cannot hurt their 
teeth. 


Bikes I'll be riding 


Just a quick report on some of the new 
bikes | hope to be riding this year—Kawa- 
saki's KZ 1300 (three two-barrel carbs, six 
cylinders, top-speed potential of 140 mph 
plus, quarter mile e.t.'s in the 11's, tipping 
the scales at over 700 pounds with a full 
tank of gas); Honda's CB 650 (direct com- 
petition to the fast, good-handling Kawa- 
saki KZ 650); Suzuki's GS 850 shafty (de- 
signed specially for touring; I’m planning 
a 3000-mile tour on it to see how it works); 
and Yamaha's RD 400 Daytona Special (I 
plan to ride this around in the street, then 
take it down to North Carolina and run it in 
a 30-hour endurance race). Stay tuned 
for complete reports. Gs) 
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IT'S LIKE GETTING 
FREE GASOLINE 


when you change to new 
Quaker State Sterling Motor Oil. 


New Quaker State Sterling lubricates better than 
regular oils, so changing your oil to Sterling can get you 
better gas mileage. It's specially made from Pennsylvania 
Grade Crude Oil, and fortified with new and improved 
additives to cut friction and improve wear protection. 

With Quaker State Sterling in the crankcase your 
engine doesn't work as hard —so your gasoline goes farther. 
It's like having extra gas in the tank, for free! 

Like all Quaker State Motor Oils, Sterling can help 
your car last and help you avoid expensive engine repairs. 


"It 8 like getting free gas with every tankful. у: 


Differential-geared bike 
for efficient cycling 


It looks unfinished (above left), but this bike gives a 
smooth, efficient ride—without chain, sprocket wheel, 
or gear shift. Instead of freewheeling, crank-mounted 
pedals, the bike has lever-action pedals. Connected 
through the wheel hub by a compound differential, the 
pedal shafts simply move up and down—one rising as 
the other falls. 

The reason for this eccentric design? Push-pull 
pedals eliminate the top and bottom cranking quad- 


New Perfect Circle 
Electronic Speed 
ronic § | 
Control has all of 
these features. 


Your right foot 
doesn’t. 


A Savesmoney on gas. And speeding tickets. 
| By holding your vehicle to a steady speed, uphill or 
downhill. With your foot off the accelerator. 

^» Makes driving safer, less fatiguing. 

фы Lets you sit back, relax, and really enjoy driving 
again. 

A Fits almost any vehicle. 

ы? Can be installed on American or imported cars, 
light trucks and vans. With automatic or standard 
transmissions. 

4 Extremely accurate. 

"T Regulates road speed instead of engine speed. 

E Reliable. 

“ыў Solid-state, electronic design. 

NAS-803-R-2 
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rants of the usual sprocket—the pedaling positions 
that demand the least muscle power. Instead, a cyclist 
pedaling this bike must push down and forward 
(above right) while pulling up and back with the other 
foot. With leg motion limited to this forward 
quadrant, muscle power is used most efficiently. By 
controlling the up-and-down pedal stroke and varying 
it according to the power needed, the rider can get the 
effect of shifting gear. There's also a free-wheel in the 
differential, so the cyclist can coast. A final bonus of 
the design—there's no chain to oil or to snag and soil 
clothing. Marco Marraccini (Via Rosmini 38, Viareg- 
gio, LU, Italy) invented the new energy-efficient bi- 
cycle.—David Scott | 


£ Original equipment qualily. 
` Built by the company that invented speed control 
and has been supplying them to car manufacturers 
for more than 20 years. 
“7 Accel. 
# Lets you accelerate without using the gas pedal. 


Coast. 


` Lets you slow down gradually without using the brake. 


Су Resume. 
# Automatically returns your vehicle to your last 
pre-set speed. 


Af) Easy installation. 
! *9 Can be installed by a do-it-yourselfer or any service 


station or garage. 
Now available nationwide. 


f f Ask forit at auto supply stores, new car dealers 


or mass merchandisers. 


Dana Corporation, National Accounts Sales 
P.O. Box 455, Toledo, Ohio 43692 


ue ^. Itching? Chafing? Rash? Get fast — 
b relief with Cruex, the leading Jock Ich | 
roduct in America. Gruex soothes. 
elieves. And it's medicated to fight he | 
causes of Jock ltch. _ _ 
Use medicated Cruex spray powder 
Of squeeze powder for easiest applica- © 
tion, or Cruex cream for more concen- __ 
trated medication. Use only as directed. 
|... Get Cruex. There s nothing like it for 
: Jock Itch. : s 
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Back of watch case (frame 1 above) is machined to house 
components (2) and actually serves as part of the works. 
Wheels at center (3) are visible from back of finished watch. 
Watch bezel (4), formed to hold 0.28-mm-thick sapphire crys- 
tal, fits over front of watch (5). Individual components are 
smallest of their type ever made, and are manufactured to a 
tolerance of 0.001 mm—10 times stricter than is standard. 


Wo | d thi ъз t t h the maker) , required that most components be specially 
| r S Innes | Wd C designed. With its quartz-crystal time reference, the 

watch is accurate to within 10 seconds a month. But it’s 
A quartz analog watch barely as thick as a nickel has face has no second hand and no calibrations. The Con- 
been introduced by Ebauches SA of Switzerland and сога Delirium I is an aristocrat at a royal price: $4400. 
ETA, its subsidiary. The solid-gold watch, only 198 The same technology, however, can be applied to more 
mm thick (0.52 mm thinner than its nearest rival, says practical watches.—V. E. Smay 
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Engine knocking? 


Poor drivability^? 
Reduced mpg? 


heck 


your EGR 


CARBURETOR CARBURETOR EGR 
THROTTLE SIGNAL PORT VALVE 


VALVE И 


EXHAUST GAS 


OOOONNNNNN 


CARBURETOR 


VENTURI | 
" | 
^, 
\ 
^ 
VENTURI 
VACUUM 
Ex 0 | 
3 INTAKE MANIFOLD 


Four basic EGR systems are shown above. The EGR valve does 
the same job in all four; systems differ in how the valve is trig- 
gered. Your EGR system may be exactly like one of the four. 

1. Basic system consists of the EGR valve, connected to a cali- 
brated port just above the carburetor throttle-plate pivot. At idle 
the throttle is closed, so no vacuum reaches the signal port. 
When the throttle is opened, and an increased amount of fuel-air 
mix rushes down the carb throat past the signal port, vacuum is 
created in the hose connecting the EGR valve to the signal port— 
thus opening the EGR valve and allowing exhaust gas to recir- 
culate into the combustion chambers to do its job. 

2. With coolant control valve (CCV), the system works like sys- 
tem 1, except that the coolant control valve (sometimes called a 
coolant-temperature override valve) acts as an intermediary be- 
tween carburetor signal port and EGR valve. The CCV prevents 
vacuum from reaching the EGR valve until engine coolant 
reaches a certain temperature (which varies on different en- 
gines). Because EGR isn't allowed until the engine warms up, 
driveability is improved. Sometimes an ambient temperature- 
control valve may be added, which works much like the CCV, 
except that it is sensitive to under-hood temperature. 

3. Venturi-vacuum control uses a vacuum tap at the carburetor 
venturi. Because the vacuum produced here is not strong 
enough to open the EGR valve, an amplifier is used. As the vacu- 
um from the venturi tap reaches a predetermined level (depend- 
ing on throttle opening) a diaphragm in the amplifier moves, 
permitting strong intake-manifold vacuum to reach the EGR 
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By RAY HILL 


EGR. You've heard the term before. 
Exhaust Gas Recirculation has been a 
feature of most cars made in America 
since 1973, and of many foreign cars 
sold in the U.S. It plays a big role in 
engine driveability. 

A malfunction in the EGR system 
can cause knocking, rough idle, no 
idle, poor acceleration, and decreased 
gas mileage, and can contribute to en- 
gine overheating. "Yet it's one of the 
most neglected systems on a modern 
car," Steve Mercaldo told me recently. 
Steve is a former mechanic and ga- 
rage owner, and for the past several 
years has been a highly respected au- 
tomotive mechanics instructor in Lin- 
denhurst, N.Y. His office is filled with 
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CARBURETOR 
SIGNAL PORT 


BACK-PRESSURE 
TRANSDUCER ~_ 


CARBURETOR 
THROTTLE 


COOLANT 


INTAKE MANIFOLD 


valve—providing engine coolant is warm enough to open the 
coolant control valve, and also providing that the time-delay 
solenoid allows vacuum to pass to the coolant valve and to the 
EGR valve. The time-delay solenoid is designed to eliminate ex- 
haust-gas recirculation for several seconds after the engine is 
started (from 30 to 90 seconds, depending on the engine). When 
the ignition is turned on, a timer in the ignition run circuit com- 
pletes an electrical circuit to the time-delay solenoid, energizing 
it and closing a built-in vacuum valve in the solenoid. When the 
timer opens the circuit to the solenoid, the valve in the solenoid 
opens, permitting vacuum to pass. (On some engines the coolant 
valve is replaced with an electronic charge-temperature control 
that monitors temperature of the fuel-air charge in the inlet 
track—found on most 1979 Chrysler engines.) 

4. Exhaust back-pressure system works like a number 2, except 
that an exhaust back-pressure transducer is added. It bleeds off 
vacuum to the EGR valve (the amount of bleed is determined by 
exhaust back pressure). At heavy engine loads, when combus- 
tion temperatures are higher and more EGR is needed, exhaust 
flow is greater, thus causing the back-pressure transducer to 
allow more vacuum to reach the EGR valve, which in turn allows 
more exhaust gas recirculation—providing, of course, that the 
engine coolant has warmed up enough to open the coolant con- 
trol valve to allow vacuum to pass. Note: On some engines the 
back-pressure transducer concept is incorporated into the EGR 
valve itself—eliminating the transducer as a separate element in 
the system. 
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YOU CAN PAY ME NOW, OR PAY ME LATER. 


You get two choices when you buy a car. 

You can look after it right, including changing the oil and 
putting in a new Fram oil filter when you’re supposed to. 

Or, you can neglect it. 

A new Fram oil filter costs about six dollars. A new engine 
could cost you over six hundred dollars. 

But, the choice is yours. 


You can pay me now. i = | | 
Or pay me later. r7 | Autolite 


Fram and Autolite are Bendix Compames 
Fram Corporation, Providence, Rhode Island 02916 


Check your EGR 


[Continued] 


Typical EGR components: top photo—the 
EGR valve itself. Vacuum hose that at- 
taches to the valve can easily be removed 
for checking. At bottom left, amplifier is in 


trophies won by past students in state 
and national automotive trouble- 
shooting competitions. 

"Most do-it-yourselfers overlook the 
EGR because they don't know how it 
works," he says. "Unfortunately, it 
frequently gets neglected at the ga- 
rage, too." 

Steve and other pros suggest that 
the EGR system be checked every 
12,000 to 15,000 miles and at every 
tuneup. You should specifically re- 
quest that it be checked at tuneup, or 
check it yourself. We hope to demon- 
strate here how important it is to 
keep your EGR functioning. 
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the center (arrow), time-delay solenoid to 
its left. Photo at right shows the coolant 
control valve, which monitors coolant 
temperature and controls vacuum. 


What EGR does 


To reduce hydrocarbons and carbon 
monoxide to an acceptable level, engi- 
neers have designed engines to run on 
leaner fuel mixtures. But that in- 
creases combustion temperatures, 
which increase formation of nitrogen 
oxide (NOx), another pollutant. To 
keep NO, at an acceptable level, they 
developed the EGR system. It recircu- 
lates exhaust gases into the combus- 
tion chambers, reducing combustion 
temperatures, thus reducing МО» 
formation. 

At engine idle, the EGR system 


EGR valve is shown removed from vehi- 
cle. The stem (shown by finger) connects 
the diaphragm (left of finger) to the valve 
at the end of the stem (right). 


should be inoperative. It is designed to 
operate at cruise mode, in the 20-70- 
mph area. It may rely on a variety of 
inputs—engine vacuum (carburetor 
venturi vacuum coupled with mani- 
fold, or ported, vacuum), coolant tem- 
perature, ambient temperature, and 
exhaust back pressure (see draw- 
ings). 

If the EGR valve sticks partially 
open (a common malfunction), or if it 
opens too early, driveability will 
suffer. 

This can be dramatically illustrated 
when the car is idling by manually 
opening the EGR valve with your fin- 
gers. The engine immediately dies or 
runs extremely rough. 

On the other hand, it's important 
that the EGR valve not remain closed 
all the time. This way, engine drive- 
ability doesn't suffer. But detonation 
(spark knock or pinging) can occur. 
And because fuel mixtures are lean, 
the engine may run hotter than it 
should, since combustion-chamber 
temperatures are not being reduced 
by the exhaust gas. Eventually the re- 
sult may be burned valves and blis- 
tered spark-plug electrodes. 


Checking the EGR 

How do you check the EGR sysem? 
Basically there are two ways. 

Method one. Let's take the easier 
way first—using only a tachometer. 

Identify the system in your car (see 
drawings). It may not be exactly like 
any ofthe four typical systems shown, 
but may incorporate some compo- 
nents from each. Use a shop manual if 
available. If not, check the vacuum- 
hose routing label on your car. Many 
later-model cars have this label at- 
tached. 

The engine should be cold. First 
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9 mg. “tar”, Û .8 mg. nicotine av. per cigarette by FTC method. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 
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Today, the smart move is to radial off-roadtires, for 
some good reasons. Now, the smarter move is to 
new Norseman Aramid-belted Radials, for even bet- 
ter reasons! 


Why radials? 


With their greater belt stability, radials distribute 
air pressure more evenly than bias ply tires across 


- the entire tread area. This means that if you lower 


ў 


the tire pressure for off road use, the footprint gets 
substantially longer. And that longer footprint 
provides better flotation and traction. 

Radials with belt stabilized tread elements and 
lower spring rate, provide a smoother, quieter ride 
than similar bias tires at turnpike speeds. And since 
radials. don't squirm as much, they roll easier for 
better gas mileage. 


Why new Norseman Radials? 
The new Norseman Radial is made with belts of 
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Aramid. This amazing fiber is, pound for pound, five E 


times as strong as steel. 
Armstrong's Aramid system offers excellent 


impact resistance, yet it is more flexible and has less - 


unsprung weight than steel-belted and rayon-belted 
radials available to off-roaders, so it gives an even 
softer, smoother ride. 

This new radial has the full width working tread 
design of the Armstrong Norseman, with its lateral 
center lugs and open self-cleaning shoulder lugs. 

The new Norseman Radial is available in sizes to fit 
mini-pickups to light truck campers. See your inde- 
pendent Armstrong dealer this week. Give yourself 
all the advantages of the new Norseman Radial. 
Theres never been an off-road tire like it before! 


ZARMSTRONG TIRES 
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Check your EGR 


[Continued] 


A poppet valve (top photo) controls the 
EGR. Unit in bottom photo.uses a tapered 
valve to do the job. Both valves work 
okay—just two different ways of doing the 
same job. By depressing the diaphragm, 
bottom photo, you can see if the stem be- 
tween the diaphragm and valve is broken 
(the valve should open). 


check all the hoses, using the routing 
label, to make sure they're all at- 
tached at the proper places, and are 
not loose or cracked. 

Connect the tachometer, and start 
the engine. If the EGR system has a 
time delay, wait a couple of minutes 
until it deactivates. (If the engine has 
a coolant control valve, allow time for 
the engine to warm up.) 

Have a friend accelerate the engine 
to 2500 (don't exceed 3000 rpm) and 
hold at this speed for a second or so. 
Observe the stem on the EGR (that's 
the slim rod that connects the dia- 
phragm in the EGR valve to the pop- 
pet, or tapered valve) The stem 
should move ' inch or more when you 
accelerate. 

If you can't see the stem, put your 
fingers on it or on the back of the valve 
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Throw away your 
unused oils and sprays. 


New TRI-FLON 
15 all you need. 


Tri-Flon" with exclusive "wet" Teflon* lubricates 
moving parts up to 10 times longer than ordinary pene- 
trating lubricants. It penetrates fast and deep. Eliminates 
moisture. Cleans thoroughly. Loosens 
frozen parts. Protects against rust. 
Works at extreme high or low temper- 
atures. And Tri-Flon displaces abra- 
sive dust and dirt. 

One squirt propels millions of 
microscopic "bearings" of Teflon into 
friction surfaces without etching the 
metal, then coats and protects parts 
with the slipperiest substance known 
to man. 

In the home, garage or shop, 
Tri-Flon makes nearly everything work 
smoother and last longer, because 
Tri-Flon lubricates longer, and better. 


TRI-FLON with Teflon: 
Its all the lubricant 
youll ever need. 


TM 
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The Tri-Flon™ Company 
3180 Pullman Street, Costa Mesa, CA 92626 


RETAILER INQUIRIES INVITED 


*Registered Trademark of E.]. Dupont de Nemours & Co. (Inc.) 


Big opportunities. Big prof- 
its. Earn quickly. Full or 
part time. Learn at home, 
it’s easy. Do real jobs: All 
Tools— Materials Sup- 
YOU LEARN plied. Accredited member 
NHSC, Lic. State of NJ— 
| nt C | Appd.for Vet. Send name 
| ques and address for FREE book. 
Locksmithing Institute, Dept. 1111-069 | 
Div. Technical Home Study Schools, LittlaFalls, N.J. 07424 


SPLITTER 


fc. Save Water 22,000 LB. FORCE 


хх, With A Toilet Tune-Up. 
^J Just one leaking toilet can waste 
up to 78,000 gallons of water each 
Fi year due to a defective tank mech- 
кеч / anism. Why go on wasting water! 
—*/ Write for your free Tune-Up Brochure. 
FLUIDMASTER, INC. 


PO Box 42641, 1800 Via Burton Dept. PS Anaheim, С гас гиа S2803 
ИИ 


INEXPENSIVE NON—HYDRAULIC SYSTEM 
23" splitting stroke in less than B seconds . 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 
and farmers. For free information: 
THRUST MANUFACTURING, INC. DEPT, 106 
6901 S. Yosemite, Englewood, Colorado 80110 
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Check your EGR 


[Continued] 
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Typical manifold vacuum tap at the base 
of the carb is shown. When removing the 
vacuum hose from any tap, especially 
with older hoses, rotate the hose back and 
forth with your fingers until it breaks free 
of the tap—before pulling the hose off. 
Any vacuum hoses that don't fit snugly 
should be replaced. 


Vacuum pump can be used to test some 
EGR valves. The pump pictured above is 
sold by Azusa Engineering, 1542 Indus- 
trial Park St., Covina, Calif. 91722. 


diaphragm and see if you can feel it 
move. (Be careful; you may burn your 
fingers if the engine is hot.) 

If you can neither see nor reach the 
stem, remove the vacuum hose at- 
tached to the EGR valve and put your 
finger over the end of the hose. You 
should be able to feel suction when the 
engine accelerates. 

If the valve stem moved, the EGR 
valve is working. But is it doing its 
job? To find out, disconnect the vacu- 
um line that goes to the air cleaner at 
the air-cleaner connection. On older 
cars, where the hose has hardened and 
doesn't come off easily, take care that 
you don't damage the nipple it's at- 
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tached to. Let the engine idle and 
place this hose over the vacuum-hose 
connection on the EGR valve. The en- 
gine should either die or run very 
rough. 

Method two. This method, which 
uses tach, vacuum pump, and vacuum 
gauge, is a little more thorough and 
accurate. The engine must be cold for 
this test. Begin as you did earlier. 
Identify the system and inspect the 
hoses. | 

Next, check the coolant control 
valve—sometimes referrred to as a 
coolant temperature override—if 
there is one. Disconnect the vacuum 
hose to the EGR valve and install a 
vacuum gauge in the hose. Connect 
your tachometer. 

Now run the cold engine at a steady 
2500 rpm. Check the vacuum reading; 
it should be zero. (If the EGR system 
has a time delay, allow a couple of 
minutes for it to go off before perform- 
ing this test.) 

Let the engine warm up to a tem- 
perature above that at which the tem- 
perature control valve operates (see 
shop manual specs) Operate the 
warmed engine at about 2500 rpm and 
observe the vacuum gauge. It should 
indicate some vacuum, usually more 
than 2% inches. 

Now check the EGR valve. Let the 
hot engine idle, and attach your hand 
vacuum pump to the EGR valve. Ap- 
ply the same amount of vacuum to the 
valve as you noted when the engine 
was running at around 2500 rpm. 
(This test doesn't work on recent GM 
cars and others that use exhaust back 
pressure in the EGR valve.) 

The engine should now die or lose 
speed and idle roughly. 

Disconnect the vacuum gauge and 
vacuum pump. Reconnect the EGR 
hose to the EGR valve. 

Now connect the vacuum gauge to a 
source of manifold vacuum. It should 
read between 17 to 21 inches, and the 
needle should be steady. If everything 
checks out so far, you have good mani- 
fold vacuum and the EGR system is 
working okay. If the rest of the engine 
is tuned to specs, you know you're set 
up for maximum driveability and per- 
formance. 


Troubleshooting 


If the system doesn't check out, take 
it to a garage or troubleshoot it your- 
self. 

Let's say you get no EGR—the EGR 
valve doesn't open when the engine is 
warm and revved to 2500 rpm. 

First check the vacuum lines. Make 
sure they're routed and connected cor- 
rectly, and that they are not cracked 


or deteriorated. Replace any that are 
in poor shape. 

Make sure the lines aren't ob- 
structed by removing each line and 
blowing through it. If an obstruction 
can't be removed, replace the line. 

Check the coolant control valve. Re- 
move the line from the vacuum source 
where it connects to the valve. Attach 
a vacuum gauge to the line and accel- 
erate to 2500 rpm. You should get a 
reading above 2% inches when you do 
this. 

If you get no vacuum, check back to 
see why. Depending on the system, 
the cause could be such things as a 
plugged carb port, a bad amplifier, or 
a bad time-delay solenoid (check the 
latter by removing the hose from the 
vacuum source that attaches to the 
solenoid). Attach the vacuum gauge 
to the hose and accelerate to 2500 
rpm. You should get a reading of more 
than 2% inches on the gauge. If so, 
reattach the hose to the solenoid, and 
attach the vacuum gauge to that hose 
that comes out the other side of the 
solenoid. Accelerate to 2500 rpm. If 
you get no vacuum, it's either the sole- 
noid or the delay timer, which at- 
taches electrically to the solenoid and 
operates the valve inside the solenoid. 
(Check your service manual for specs 
on further solenoid and timer check- 
ing.) 

Now check the vacuum at the EGR 
valve. If you don't get vacuum here, 
either the line is clogged or the cool- 
ant valve is bad. If the line isn't 
clogged, replace the coolant valve. 


The amplifier? 


If you suspect a bad amplifier, fol- 
low service-manual specs for checking 
your particular model. Basically, 
though, the check goes like this. You 
determine if you have manifold vacu- 
um to the amplifier at idle. And when 
you accelerate you should get about % 
inch of vacuum from the line connect- 
ing the carb to the amplifier. If you get 
this, then suspect a bad amplifier (as- 
suming the coolant control valve is 
okay). 

Hook up your vacuum gauge to 
the vacuum line running from the am- 
plifier to the EGR valve. If you get no 
vacuum when accelerating to 2500 
rpm, you know you have a bad ampli- 
fier; replace it. 

If the EGR valve doesn't move when 
you accelerate to 2500 rpm and every- 
thing is okay up to the EGR valve, 
shut the engine off. Connect a hand 
vacuum pump to the valve and draw 
about 10 inches of vacuum. The valve 
should hold this. If it leaks down, the 
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And, compared with our filters 
using paper elements, this design 
lasts nearly three times longer. 
Air filters: 
we apprehended dirt. 
To date, all Motorcraft 
Nir Filters in the police m 
car test have performed without 
а hitch. Reason: а cellulose 
paper element, evenly pleated to 
present а large filtering area for 
incoming alr. And a resilient 
sealing surface SO air cannot 
bypass the filter. 
Fuel filters: 
we made the gas come clean. 
You know that а clogged 
cars | fuel filter can make your 
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and Chrysler products. Driven on and cotton cleaning elements. fyel filter ae 
| lei fuel filter construction. 
up to 4000 miles a week. For , | Mert E if this is the kind of 
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of pulling a skier, the seasled takes up to five riders at once, adding 
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Check your EGR 


[Continued] 


Vacuum-hose routing diagram—this one 
from a late-model six-cylinder Volare—is 
found on many newer cars, lets you see 
where each hose should be connected. 


diaphragm inside the valve is bad. Re- 
place the valve. This test is no good on 
most Ford valves and some GM and 
AMC valves; they are designed to leak 
down. However, if the valve doesn't 
move when you accelerate to 2500, 
and everything seems okay up to the 
valve, chances are that the valve is 
faulty. 

If the engine idles rough and every- 
thing checks out okay, including the 
EGR holding 10 inches of vacuum, 
then suspect the valve is not closing at 
idle. Remove and inspect it. 

Ifthe valve is clogged open with car- 
bon and cannot be cleaned, or if for 
any other reason it can't be made to 
close, replace it. Also make sure the 
intake manifold passages are clear. 
Use a new gasket (gasket sealer isn't 
necessary) when replacing the valve. 
And make sure both mating surfaces 
(the valve's and the engine's) are 
clean and smooth. 

Also: Remove the valve if the valve 
stem moves at idle when an external 
source of vacuum is applied to it but 
the engine rpm doesn't change. Pas- 
sageways in the engine or the valve 
may be clogged. 

We can't overemphasize the impor- 
tance of making sure all vacuum hoses 
are attached to their proper connec- 
tions, and that they fit snugly and 
are not broken or cracked. 

The proper technique for removing 
any vacuum hose is to rotate it back 
and forth until it breaks free, then 
pull it off. If you encounter a situation 
where a vacuum hose must be re- 
moved, but the hose is so hard that 
it won't break free without damaging 
its connection, cut it off with a single- 
edge razor blade, then replace it with 
a new hose. Gs) 
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You can re-side 


your own home. 


And Masonite Corporation will show you how. 


Masonite® brand siding is as easy, or easier, to install than 
any other siding. It’s hardboard, which we call “wood made 
better.” It saws like wood, nails like wood, yet it’s more 
durable. And it goes up fast. So, you can “do-it-yourself” 
and save. An installation/styling kit has been prepared to 
show you how. This kit also shows the design flexibility, 
colors and styles of Masonite brand siding, and how you 
can add a personal touch of character to your home. 
Choose from textures that provide the look of stucco; or 
rough sawn cedar; or pecky cypress; or the traditional look 
of smooth, clapboard siding. And more. 


Here's selection and styling help. Your Re-siding Styl- 
ing Guide colorfully illustrates the versatility of Masonite 
brand siding, and suggests practical ways for changing 
exterior appearances. 


Your Home Remodeling Guide is helpful in planning 
the addition of a room or dormer, enclosing a porch or 
breezeway. 

Here's help in installation. Re-Siding Installation Guides, 
for lap and panel siding applications, with step-by-step 
instructions. 


That's the beauty of Masonite: — | 
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offer. Send the coupon today with 50¢ for postage & | & 


handling and receive all four brochures. MASONITE 


Masonite is a registered trademark of Masonite Corporation. CORPORATION 


Masonite Corporation PS 
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New shock absorbers 
[Continued from page 103] 


(where performance and handling are 
very important) gave very low esti- 
mates, around 12,000 to 15,000 miles. 
The American companies, on the oth- 
er hand, gave estimates upwards of 
40,000. 

This disparity in life expectancies 
probably stems from the fact that the 
ride-oriented U.S. companies measure 
percent of original damping remain- 
ing; the handling-oriented Europeans 
measure actual damping force, which 
they feel is frequently marginal right 
from the factory. So, in their view, a 
little loss can be too much, although 
they concede our car makers are mak- 
ing great strides. 


Spotting trouble 

How can you tell if your shocks are 
going bad? Bilstein of America vice 
president Johan Steinberg suggests 
some clues: 

® Large body lean on curves. 

€ Wheels bouncing a great deal. 

e High sensitivity to crosswinds. 

ө Bottoming on bumps and dips. 

€ Nose dive on routine braking. 

€ Uneven tire wear. 

ө Fluid leakage from shock. 

€ Rusted or broken shock parts. 

€ Worn or missing shock bush- 
ings. 

If you suspect there's a problem, test 
your shock absorbers. Maremont's 
Toering says, "People will scoff, but 
the old bumper test is still about the 
best way to check your shocks." Just 


Please send literature on the complete line of Ariens Garden Tractors. || cycle the bumper up and down vigor- 
ously, then release it and count the 
NAME : | - — — oscillations before it stops. If the num- 


ber is two or more full cycles, your 
= shocks may need replacement. 

If you just think you have a prob- 
lem, here's something to consider 
from Bill Schmitz, Delco's product su- 
! pervisor for shock absorbers. He says 
Ariens Company • 807 West Ryan St. • Brillion, Wisc. 54110 that many sensitive owners begin to 

as | - 3 feel their new cars need shock absorb- 
ers at 10,000 to 15,000 miles because 
the car feels “looser.” Well, it is: looser; 
but, according to Schmitz, what they 
are actually feeling is a deterioration 
in all of the rubber bushings, plus an 
overall reduction in suspension fric- 
: ЕЕ tion as the car breaks in. 
! i وس‎ onan BATUR MY Е «УМ. " So these people have their shocks 
1 rder apo LA. changed, and the car does feel firmer, 
"confirming" that it did need new 
shocks. What they don't realize is 
that stock replacement shocks from 
their car's builder are frequently 
valved somewhat stiffer to compen- 
sate for that friction loss, and so the 
customer will feel an improvement. 
There is another way you can get 
Continued 
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New shock absorbers 


different damping from the "correct" 
replacement shock. Stop for a second 
and consider the enormous number of 
different makes, models, and power- 
train combinations among the cars of, 
say, the last 10 years. Since most of 
them had their own special valving 
requirements, you can imagine the 
impossible number of shocks a man- 
ufacturer would have to build to cover 
them all. So groups with similar re- 
quirements are lumped together and a 
replacement unit for all of them is 
built to the average of those require- 
ments. In that way, a few dozen differ- 
ent shocks can service a few hundred 
models of cars. 


Making a choice 

Before heading for your local sup- 
plier, consider which damper system 
you want to use. Each has its distinct 
advantages. The twin-tube system's 
include: less vulnerability to denting 
and damage (due to the outer tube), 
larger-diameter piston rods, better 
compression (bump) control, and 
simpler sealing technology. The mon- 
otube system's include better heat dis- 
sipation, larger piston area for a given 
diameter, gas-pressure retarding of 
foaming and cavitation, and lower 
noise levels. 

Before you buy your.next set of 
shocks, consider what you plan to do 
with your vehicle. If you're going to 
tow a trailer or carry heavy loads, you 
might want automatic- or self-level- 
ing types, or spring-assisted (which 
have a concentric "helper" spring to 
bolster your vehicle when it's heavily 
loaded), or you might want conven- 
tional air shocks (which use an inflat- 
able air bladder on the shock to boost 
ride height). Other shocks are adjust- 
able for stiffness selection or wear 
compensation. If you're just going to 
do normal driving, you probably 
won't need one of the specialized 
kinds. 

You'll then have to decide what lev- 
el of damping you want: standard, 
heavy duty, or performance. If you 
want performance, that's easy; just go 
to one of the big-name performance 
manufacturers. However, if you want 
standard or heavy duty, you've got a 
bit of a problem, because there is no 
one definition for either. That leaves 
things wide open, and some lesser 
companies are taking advantage of 
the situation. One company's heavy- 
duty shock may be softer than anoth- 
er's standard-duty type; or it may be 
stiffer, yet wear out quicker. 

Jan Zuijdijk, Koni America's direc- 
tor of engineering, suggests you must 
go mainly by reputation. "There's 


little else you can do, since you won't 
know the results until after the new 
dampers are on your car. If you put 
five shock absorbers on a table, you 
might see five different colors, but 
not much difference. Oh, you could 
look at the quality of the welding and 
painting for a clue, since a poor damp- 
er frequently looks cheap. 

"Then, if you saw one was a '$2.98 
special, you could assume it was no 
good. You see, everyone builds a good 
grade of shock absorber [Koni and Bil- 
stein build only one, however], and 
many build some very cheaply priced 
models. These are really just to bring 
people into the dealers (where they 
can be shown the advantages of better 
models), and they don't last long. 

"Therefore, you shouldn't buy the 
cheapest lines, because that's false 
economy. What people don't realize is 
that good dampers are such a small 
investment over the lifetime of the 
car, say 60,000 to 70,000 miles, that 
they cost you almost nothing." 


Two exceptions 


Maremont's Toering agrees with 
buying high quality, but sees two 
possible exceptions: First, if you need 
shocks but know your older car will 
last only a few more months, you don't 
need long-lasting types. Second, if you 
need shocks but absolutely cannot 
afford anything better, at least buy 
the low-cost types. Just remember, 
putting four sets of cheap shocks on 
in 60,000 miles will cost you more in 
time, money, and inconvenience than 
installing one set of high-quality 
shocks to begin with, not to mention 
the safety or reliability advantage 
of the better units. 

High-quality shock absorbers aren't 
inexpensive—from $20 to more than 
$60 each, depending on what you 
want. However, the reliability, per- 
formance, and longevity may make 
the price worthwhile. 

If you're about to buy a new car, you 
may think that none of this applies to 
you, but you're wrong. Nearly every 
auto manufacturer offers heavy-duty 
suspension packages and/or heavy- 
duty shock-absorber options. These 
are usually very inexpensive, and are 
almost always worth the extra cost. 
The car may ride a bit firmer than you 
like at first, but after a couple of 
hundred miles it will loosen up as fric- 
tion decreases. 

Many dealers even offer the best- 
known brands of shocks as dealer- 
installed options. They can be fairly 
expensive, but you just might find 
having them on your car from the first 


day is worth the extra expense. 85) JE шин кже] ксы! къаш EE RES LJ 
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HOUSEPOWER CLINIC. - 


By EVAN POWELL 


Second look at foggers 


When | tested the Faxon Mist-Mizer air- 
conditioner fogger for our August '78 is- 
sue ["Cut Cooling Costs with Add-On Con- 
denser Spray for Central А/С''], | didn't re- 
alize it would be such a controversial sub- 
ject. 

The device is one of several on the mar- 
ket that sprays a mist of water into the air 
stream that passes through the condenser 
(outside coil) of a central air conditioner, 
and thereby (for various reasons ех- 
plained in the August report) reduces 
cooling costs. 

In my story | referred to a study by the 
Alabama Power Company that calculated 
energy savings of 16 to 18 percent using 
the Mist-Mizer. My information was based 
on a letter (on stationery with the Ala- 
bama Power letterhead) from a company 
official to a Mist-Mizer distributor. After 
receiving a copy of this letter, | wrote for 
more information, and received strip 
charts from a recording ammeter, show- 
.ing energy consumption with and without 
the Mist-Mizer. 

After the story was published, however, 
another Alabama Power official wrote to 
protest that the company had done no 
such tests. After | presented to him the 
data | had on file, | was finally informed 
that all of it—letter and strip charts—were 
from preliminary tests conducted on the 
Mist-Mizer by an off-duty engineer. Offi- 
cial testing was never carried out. Thus 
Alabama Power is officially neutral on the 
subject of the Mist-Mizer, and makes no 
claims far its energy-saving potential. 

Enter the Arizona Public Service Co. | 
learned that this company had recently 
tested the Mist-Mizer, and | asked David 
Humphrey, manager of market research 
and planning, for a copy of its test. The 
Mist-Mizer was installed on a Goettel 
three-ton split-system A/C. The tests indi- 
cated a power-requirement reduction of 
22 percent. And, depending on tempera- 
ture, running time could be reduced as 
much as 20 percent, according to these 
tests. The cumulative effect of the power- 
requirement reduction and the reduced 
running time could cut the energy used by 
as much as 38 percent, the Arizona com- 
pany calculates. It plans further tests. 

And what about my own test unit? 
Overall savings weren't nearly as great as 
those of the Arizona test, but neither were 
temperatures as high, and savings poten- 
tial increases as temperature rises. | in- 
stalled a two-nozzle Mist-Mizer on a Sears 
high-efficiency 48,000-Btu split-system air 
conditioner. | measured energy consump- 
tion for one week with the fogger on, then 
for a week with it off, and checked energy 
usage each week against ambient temper- 
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ature. The overall results indicate a saving 
of just over 16 percent. Warmer tempera- 
tures should raise that figure. Indeed, dur- 
ing the hottest weeks, my saving 
amounted to about 21 percent. 

I was happily surprised to find no build- 
up of mineral scale or sediment on the 
condenser coil—a potential problem with 
foggers. Whether that's due to the mag- 
netic water filter, the silicone spray that | 
applied, or to the relatively low mineral 
content of the local water, | can't say. 

Before you consider a fogger, however, 
be aware that air-conditioner manu- 
facturers may not recommend them, and 
using one could even void your warranty. 
Check before you act. 


Energy-saving fridge 


Some future generation of refrigerator! 
freezer will probably use about half the 
energy of today's most efficient models— 
without sacrificing convenience features. 
Such a unit, already in the prototype 
stage, was developed by Arthur D. Little, 
Inc., and Amana Refrigeration, under a 
program managed by Oak Ridge National 
Laboratories for the Department of Ener- 
gy. The prototype is an 18-cubic-foot unit 
with top-mounted freezer. Its energy-sav- 
ing features include an improved evapo- 
rator that provides automatic defrost 
without the usual increase in energy con- 
sumption. Also, it has a separate control 
system for refrigerator and freezer. (Most 
existing units have active controls for only 
one compartment.) The unit, made by 
Amana, also incorporates a new door de- 
sign that minimizes air infiltration, and 
computer-optimized cabinet insulation 
(using polyurethane foam) that reduces 
the heat load by 20 percent, compared 
with the most efficient refrigeratorifreezer 
now on the market. 

The result: a full-featured refrigerator 
that looks like any other but uses less than 
two kilowatt-hours of electricity per day. 
Four to 414 kWhiday is about the best you 
can expect with today's most efficient 
models. Twenty-five of the prototypes are 
being home-tested now to evaluate per- 
formance and reliability. 


Water-heater caution 


In several PS reports, we have advised 
that increasing the insulation on water 
heaters can sometimes save energy. Add- 
on insulation can be purchased as a kit 
made for this purpose, or standard batts 
or blankets can be used [PS, Feb. '78]. 
While the insulation may show that it 
has been classified by Underwriters Labo- 
ratories as to fire-hazard characteristics or 
approved for use in fire-resistant build- 


ings, UL has not specifically tested insula- 
tion for water-heater retrofit and has 
some words of warning: 

Temperatures around electrical compo- 
nents and wiring (including the branch- 
circuit house wiring, which is connected 
to the heater leads or terminals) must be 
kept reasonably low to minimize deterio- 
ration of the electrical-wiring insulation. 
When additional insulation is wrapped 
around the tank, it can act as a heat trap, 
raising temperatures around the wiring. 

UL passes along this advice: Don't al- 
low supplementary insulation to blanket 
the access covers over the controls, the 
house-wiring connection boxes, or their 
covers. 


Q&A Popping pair 


Our Kelvinator no-frost refrigerator, Mod- 
el TPK170KNC3, often makes a loud pop- 
ping sound that seems to come from the 
freezer section. Our Tappan electric range 
also pops now and then. What's causing 
these pops? Is it necessary to fix them? 
Murray Parr, Spokane, Wash. 


It sounds like thermal expansion. This is 
common in the refrigerator during the de- 
frost cycle when heat is applied to the cold 
evaporator coil in the freezer section. In 
the range, it could be due to a stressed 
oven liner that is cooling or heating. This 
could be eliminated, but might involve 
major work—like oven-liner replacemént 
or support. Unless they are bothersome, ! 
would ignore the pops. 


Extinguish that pilot 
l've just been told by my furnace repair- 
man that the porcelainized heat exchang- 
er in my seven-year-old natural-gas fur- 
nace needs replacing. | have followed ev- 
ery recommendation for its use and care, 
including yearly checkups. What could 
have caused this? 

J. Thomason, Marion, Ohio 


First, make sure the furnace is correctly 
installed. Be sure that it's properly vented 
and that you have an adequate supply of 
combustion air. Next, check with your gas 
company to see if the Btu content of your 
gas has changed recently. This is com- 
mon in many areas, and the burner 
should be adjusted to compensate for the 
different combustion characteristics. 
Finally, homeowners are frequently ad- 
vised to leave their pilot light burning in 
summer to prevent rusting. This—alas— 
can actually promote corrosion. The burn- 
ing pilot produces carbon dioxide and 
water vapor, which (along with the water 
vapor in the air] can combine and con- 
dense, forming carbonic acid. This is cor- 
rosive to steel and even a glass-lined heat 
exchanger can be affected. Turning out 
the pilot helps reduce the problem; an 
electronic ignition eliminates it. is] 


Got a home-equipment problem? Write to 
Evan Powell, Housepower, 108 Morning- 
dale Dr., Greenville, S.C. 29609, giving ap- 
pliance make and model number. Sorry, 
but unpublished questions cannot be 
answered by mail. 


"After all, if smoking 
isn't a pleasure, 
why bother? 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


make I URI LE EX I RA car wax 
extra long lasting, 


TURTLE EXTRA car wax is 


the longest lasting car wax 
Turtle Wax has ever made. 


Extra Beto make 
a difference. 
TURTLE EXTRA 
car wax is a 
SILICONE | combination of 
ЕХ) imported and 
domestic waxes, 
WAXES polymers and 
silicones that give 
ES | your cars finish 
Е а extra shine, 
POLYMERS | 


extra protection. 


(51979 by Turtle Wax Inc. 


We put in special waxes 
from South она for high gloss. 
We put in costly waxes from 
Europe for a long lasting shine. 
We put in "space age" 


polymers that actually lock-on 


to a cars finish for extra protection. 


We put in not one but 
two amino functional 
silicones. Silicones that are 
regarded as the most advanced 
shine and durability agents 

in the automotive industry. 


YTRA MARI SHELL 
CAR WAX 
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turtle wax 


EXTRA HARD SHELL CAR WAX 


TURTLE EXTRA car 

wax is 100% Guaranteed. 
If, in your opinion, TURTLE 
EXTRA car wax does not out- 
shine, outlast, or outperform 
any car wax, liquid or paste, 
return unused portion to 


Turtle Wax for 100% refund. 


$2.00 Refund Offer. 
Look for special refund offer 
on TURTLE EXTRA car 
wax packages. In liquid or 
new soft paste. 
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Ready 
yard tractor 


This checklist, adapted from one sent 
to PS by Massey-Ferguson, applies to 
all yard tracs. 

е Fill the tank with fresh gasoline. 
Be sure the fuel shut-off valve is open 
and the gas-cap vent hole is clear. 

€ Check the oil level in the crank- 
case, using the dipstick. If it's low, 
drain and replace it. 

€ If battery-terminal posts are 
dirty, remove the connector and clean 
the posts with a rag. Use a baking- 
soda solution on heavy corrosion. 

© If the tractor won't start or the 
motor runs ragged, check the ignition 
system. Remove the spark plug and 
examine it. The gap between elec- 
trodes should be about as thick as a 
dime. If the electrodes are badly 
burned—or if the porcelain insulator 
is cracked, wet, or coated with wet car- 
bon—replace the spark plug. Connect 
the high-tension wire to the new plug, 
and lay the plug flat on the engine. A 
spark should jump the gap between 
the electrodes when you crank the en- 
gine. If you get a strong spark, squirt a 
spoonful of gas through the spark- 
plug hole and install the plug. The en- 
gine should start on the fuel squirted 
into the cylinder; if not, the problem 
may be low compression, caused by a 
faulty head gasket, a stuck or broken 
valve, or incorrect valve timing, and 
you'll probably need professional ser- 
vicing. If the engine starts but runs 
only a few seconds, the fuel line may 
be dirty. Disconnect and clean it. 

€ Clean or replace a dirty air filter. 

® Be sure the transmission-fluid 
level is at the full mark. Run the en- 
gine a few minutes, turn it off, then 
check the level with the fluid-trans- 
mission dipstick. Restart the engine; 
raise and lower the hydraulic imple- 
ment lift (1f your tractor has one) so 
the fluid fills the hydraulic cylinder; 
drive the tractor at each transmission 
speed; now check the fluid level 
again.—Alice Garrard 
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| maintenance. (Not even replacing Spark-Plugs.) # Seven | 


| PERFORMANCE, RELIABILITY and ECONOMY of the "Allison | 


| tions, Ж Better Mileage - Money Back Warranty, and a 


CHR. 2. Speaking of Conversation Pieces! 


..Now You Can Own a Piece of History 
“THIS IS THE AUTHENTIC ORIGINAL 
PAY TELEPHONE — COMPLETE WITH 
GRAFFITI, UNRETOUCHED AND 
IN GUARANTEED WORKING ORDER 
UNBELIEVABLY PRICED AT IMPORTANT! STOCK 


Only $6950 IS FAST RUNNING- 


OUT. THIS MAY BE 
LAST TIME THIS 

BEIGE, GREEN or BLACK (As Available) OFFER APPEARS! 

` Grand old pay phones retired from public service. Enjoy ‘em as you 

remember 'em. Original finish — NOT repainted, with minor mars and 

scars of passing years. (Sorry, not responsible for graffiti!) 

Parts renewed or replaced where necessary. Fully tested, guaranteed | 
in perfect working order. No coin needed—but don't tell quests or kids! 
Just plug into any standard jack and bank coins toward phone bill. 
Huge capacity for nickels, dimes and quarters. 

AN INVESTMENT as well as a novel decoration. Identical phones 
sell for much more than our low direct-to-you price. Collector's treasure— 
bound to gain in value. Quantity LIMITED- Order Today! 


EMEND BEIGE, GREEN or BLACK (As Available) .................... $69.50 

READY TO EXTRA-CLEAN (No Graffiti) with ringer ..................... $79.50 

Mee ENSE Deluxe CHROME with ringer (Very Scarce) .............. Only $99.50 
Compatible with all phone LONG ISLAND PHONE COMPANY Dept. PM-125 


companies’ equipment. 
SATISFACTION GUARANTEED 
or return within 30 days for 
full refund of purchase price. 


A TRULY UNIQUE GIFT 


121 Lakeville Rd., New Hyde Park, М.Ү. 11040 
Please — PAY TELEPHONE(S) at $69.50 
| rush —  EXIRA-LEAN (Color.— — ) at $79.50 ( 


Shipping. Handling: )| 
me — De Luxe CHROME PHONE(S) at $99.50 


$7.50 per Instrument 


FOR SPEEDIER DELIVERY | me — —— — TI CHECK OR MONEY 

PHONE TOLL-FREE and CHARGE mi ADDRESS | E. саны 
800) 645-6276* 

(боту No 6.0.0.8 ae. C ASTER CHINE 


orien Мина led 24 Hrs — 7 Days 


ATE ONLY: Call Sigh -—- 
| Expire C] VISA (3 AM EXP 
o 6 n — ÓÀÀ C DINERS CLUB | 
(Div. of Latting Town Group Ltd.) w— — (N.Y. ONLY: Add ar state tax, any local Гах) sum com. 


GUARANTEED | 
BETTER GAS MILEAGE* 


`Җ Most all new cors come with Electronic Breakerless | 
Ignition Systems. If you car doesn't have one ... America’s | 
oldest and largest Manufacturer of Electronic Ignitions* can 
supply you one that you can, simply and easily, install yourself, 


RED WING 
SHOES 


The Fittin'est 
work oxfords 
on concrete 


e Cushion wedge crepe sole for 
natural arch fit and comfort. 


e "Sweat-Proof" leather insole 
absorbs moisture — will not crack 
or curl. 

e Sizes 5-18, Widths AAA-EEEE...not 
all sizes in all widths. 


The sure cure 
for 5 o'clock feet. 


*Each "Allison XR-700' Unit comes with a GUARANTEE 
| ane your car will get BETTER GAS MILEAGE or your money 
K! 


ж There are Thousands of Satisfied Users on the road Today, 
.. many have reported getting 20% or MORE Miles per Gallon 
. and driving over 50,000 miles with NO Ignition System 


Years, and Millions of Miles have PROVEN the SUPERIOR | 


XR-700' ... The Most Advanced *' OPTO-ELECTRONIC" | 
Ignition System ... ever invented and Perfected. 


If you want Better Gas Mileage ... with a NO Risk Guarantee. 
i You can order Today! 


Call TOLL FREE: 800-423-6525 


Use your Credit Card, or we can Invoice your Order or 
Ship C.O.D. Californians call: 213-966-8652; 


| & Price: Still only 549%, Plus $2. Shipping. 
Comes Complete with Brochure, Spec. Sheet, Simple Instruc- 


LIFETIME WARRANTY (Limited) to original purchaser. 
Send: Check or M.0., Vehicle Make, Year, No. of Cylinders. 
. Any Questions? ... Send for FREE BROCHURE. 
You must be Satisfied or Return Unit in 30 doys for Money Bock. 
ALLISON AUTOMOTIVE CO., #3. 


CAMBRIDGE AUTOMOTIVE ENGINEERING. INC 


1267 E. EDNA PL., COVINA, CAL. 91724 
‘IN CANADA: Box 4081, Edmonton, Alberta T6E-458 


ls ion deficiency 
a threat to your life 
when you drive? 


Do you lose your temper or your judgment 
or even your concentration when driving? If 
you do, it may be because you're breathing 
unbalanced ion-starved air. 

Think of it this way. When you're walking in 
the mountains or oy the seashore the 
negative-positive ion balance in the air is 
ideal, with negative ion density between 2000/ 
4000 per cubic centimeter. (In a moving car or 
other vehicle there is usually only 80-100 
negative ions per cubic centimeter. And far too 
large a proportion of positive ions.) The 
important thing is: Negative ions are good for 
you and help you; Гете ions make you 
grumpy and tired and affect your judgment. 

Now, space age technology has produced 
theBionaire 300 so small it fits into the palm of 
your hand. and weighs only 4 oz. 


The Bionaire 300 fits on your dashboard 
without obstructing your view. No interference 
with your radio or CB. Keep your windows 
` open or closed. 

The Bionaire 300 has 100% solid state cir- 
cuitry. No moving parts to wear out. Tested in 
the coldest Canadian weather, it is built to give 
гои many years of maintenance-free service. 
t has a multi-point ion source and provides the 
highest ion output of any self-contained unit of 
Its size. 

The Bionaire 300 can be used with total 
peace of mind. No exposed high voltage 
wires, no sharp corners, no light reflecting sur- 
faces to distract you. The unit is made of 
strong, flame-proof plastic. The electronics 
inside have a special protective coating. The 
vibration-free safety mount by 3M Company is 
designed to release on impact. 

The Bionaire 300 is completely self- 
contained, so no under-dàsh power pack is 
needed. You don't drill or tap the ignition coil. 
To install, simply attach the two-wire connec- 
tion to your fuse box or nen system. The 
unit operates automatically when you switch 
on the ignition. The solid state pilot lamp tells 
you its working. Bionaire 300 uses exactly 
V» watt D.C. power. It may well be the best 
investment in car safety you ever make. 


B-V Distributors, P.O. Box 510, 
Grand Island, New York 14072 рем 1 


At no obligation, please send me free, the 
full scientific facts on the Bionaire 300. 


Name 


| 
| 
| 
| 
| 
| Address 
| 
| 
| 
| 
| 
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The Ancients Called It 
COSMIC CONSCIOUSNESS 


Must man die to release his inner con- 
sciousness.” Can we experience momentary 
flights of the soul—that is, become one 
with tbe universe and receive an influx of 
great understanding? 


The shackles of the body—its earthly 
limitations — can be thrown off and man's 
mind can be attuned to the Infinite Wisdom 
for a Hash of a second. During this brief 
interval intuitive knowledge, great inspira- 
tion and a new vision of our life's mission 
are had. Some call this great experience a 
psychic phenomenon. But the ancients knew 
it and taught it as Cosmic Conscionsness— 
the merging of man's mind with the Uni- 
versal Intelligence. 


Let This Free Book Explain 


This is wot a religious doctrine, but the 
application of simple, natural laws which 
give man an insight into the great Cosmic 
plan. They make possible a source of great 
jov, strength and a regeneration of man's 
personal powers. Write to the Rosicrucians, 
an age-old brotherhood of understanding, 
for a free copy of the book, "The Mastery 
of Life." It will tell you how, in the pri- 
vacy of your own home, you may indulge 
in these mysteries of life known to the 
ancients. Address: Scribe V. I.L. 


She 'Rosicrucians 


SAN JOSE (AMORC) CALIF., 95191 U.S.A. 
SEND THIS COUPON 
Please Include Your Zip Code 


Pe — Se es ө — —= — чс — өэ + 


| Scribe V. I.L. 1 
| The ROSICRUCIANS (AMORC) 

San Jose, California 95191 U.S.A. | 

| Please send me the free book, The Mustery i 

af Life, which explains how I may learn to | 

| use my faculties and powers of mind. | 

| _ -—————— | 

| Address. LL —— D TEN | 

| Cin ڪڪ‎ тене = | 

| 

| State. Р — Zip Code. | 


Thermionic converters 
[Continued from page 75] 


Last summer, Rasor Associates 
tested the ZEPO, a $500,000 waste- 
paper-basket-size converter, proto- 
type of the design the company hopes 
to install in power plants by the late 
1980's. The design goal was 15,000 
amps, which it did not approach, but 
produced over 6500 amps, more than 
four times the highest current pre- 
viously generated by a converter. 

The company is also working on a 
variation to the standard converter 
using grooved surfaces. Instead of two 
flat electrode surfaces facing each oth- 
er, both electrodes are grooved. This 
increases the surface area. With the 
greater surface area, more electrons 
can boil off the emitter, and it's 
easier for the collector to receive them. 

Thermo Electron is working on a 
way to reduce the voltage loss in 
thermionic converters. It uses a semi- 
conducting powder to hold the two 
electrodes just 0.0005 inch apart. 
This material permits electrons to 
flow across the electrodes by jumping 
from particle to particle since the gaps 
are close enough to prevent a negative 
space charge developing between 
them and restricting electron flow. 

These kinds of improvements have 
brightened prospects for thermionics. 
"When we first started looking seri- 
ously at power-plant applications, we 
were too optimistic about the develop- 
ment time," says Dr. Huffman. "It's 
been five years of hard work, but we 
know a lot more now than we did be- 
fore." 

He smiled. "One thing that's been 
discovered about research: You're al- 
most always too optimistic about your 
short-term goals and far too pessimis- 
tic about your long-term goals. The 
reason for this paradox is that long- 
term goals are often achieved by 
means that could not be anticipated 
when the goals were set." 


MICROWAVE 
| OVENS 


“Just think—if we owned one of these 
ovens, it would only take seconds 
to cook your TV dinners.” 
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ALFA 'ROMEO 62. 76 for all mdis, except Alfetta .. 


НИГИН ЇН | 
ome 


AMC AMBASSADOR 58.74 covers ali models .. $9.95 
AMC PACER 75-77 covers all models 99.95 
ARROW, PLYMOUTH 76-77 for all models $9.95 
ASPEN, DODGE 76-78 for all models |... .. $65.95 
AUDI 100 70-76 for all models inc 100L5 -. $9.95 
AUDI FOX 73.7 B covers all models | $14.95 
AUSTIN AMERICA 68-71 covers all models — . $9.95 
AUSTIN HEALEY 100/4 reprint of factory manual $19.95 
AUSTIN HEALEY 100/6. 3000 56-68 al! models _. $9.95 
AUSTIN MARINA 71.75 sedan and GT models $9.95 
BARRACUDA & ‘CUDA 65-7? al! 6 & V8 models $6.95 
BLAZER, CHEV 59-77 for ali 2 & 4 wh! dr mdls $7.95 
BMW 1600 56.73 covers al! models ч $9.95 
BMW 1800 54-7] covers all models $9.95 
BMW 2000, 2002 66-76 covers ali meals : inc CA. Cs. TI $9.95 
BMW 320 75.77 for all models inc 316 ae $9.95 
BMW 2500, 2800, 3.0 al! mdis inc Bavaria RCS $10.95 
BOBCAT, MERCURY covers all models thru 76 eee MESS 
BRONCO, FORD 56-77 ай 2 & 4 whl бте models $7.95 
BUICK 66-74 factory manual must give car year $17.95 
CADILLAC 61-63 factory shop manual — give year $14.95 

CADILLAC 68-74 ai! models excpt El Dorado $9.9 
CADILLAC 76.77 factory manual |. must give year $14.95 
CAMARO 67-78 covers all & & VB models ‚99.95 
CAPRI 70.76 for all 2000. 2600, 2800 mais . $9.95 
CHALLENGER 70-72 covers all 6 and V8 mdis . $6.95 
CHARGER 67.70 fnr all models inc 500 & RT $6.95 
CHARGER 71-75 covers ali models $6.95 
CHEVELLE 64.77 inc Monte Carlo. El Camino „6.95 
CHEVETTE 76-78 covers all models _. КОО. ү 
CHEVROLET 49.54 reprint of factory shop manual ..... $16.00 
CHEVROLET 68-77 for ай full «ize models $6.95 
CHEVY И 62-77 covers all 6 & VB models $6.95 
CHEVY LUV 72-77 covers all models _.... $9.95 
CHEVY PICK-UPS 67-69 all model & GMC $9.95 
CHEVY PICK-UPS 70-78 all models to 3/4 tan. ooo. $7.95 
CHEVY VANS 67.78 for all models and GMC vans ...... $9.95 
CHRYSLER 55-71 all inc Newport, 300, New Yorker... . $9.95 
CHRYSLER 75.77 factory manual .. gre year ..... .., $19.95 
CITROEN ID, DS 67-73 for al! mdis 19, 20,271 $9.95 
CITROEN SM reprint of factory service manual 0... $19.95 
COLT, DODGE 71-77 covers all models $9.95 
COMET 60-65 covers al! models |... $5.95 
COMET 70-77 covers all models 56.95 
CORONET, DODGE 71-75 covers ай models $6.95 
CORVAIR 60-69 covers all models $3.95 
CORVETTE 57-65 covers all 283 & 327 models . 99.95 
CORVETTE 66-76 covers all 327, 350, 427, 454 models $9.95 
CRICKET PLYMOUTH 70-73 also covers Avenger acua $9.95 
DART & DEMON 65-72 covers all models ........... 56.95 
DART & DEMON 58-76 covers all models $6.95 
DATSUN F10 76-78 covers all models $9.95 
DATSUN 2005Х 1978 covers all models . ..$93.95 
DATSUN 8210, 1200 68-78 covers all models . $9.95 
DATSUN 2407/2602 70-74 covers all modets $9.95 
DATSUN 2607, 2807 75.78 covers all models |... $9.95 
DATSUN 510 68-73 covers all sdn & wagon mdis $9.95 
DATSUN 510 1978 models $9.95 
I DATSUN 610 68-76 covers all models $9.95 
· DATSUN 710 73-77 covers all models $9.95 
DATSUN 311 1600/2000 SPL & SRL models . $10.95 
DATSUN PICK-UP 68-77 ail 521. 620, Lr! Hustler mals $9.95 
DODGE 55-71 all inc Coronet, Monaco, Polara ........... $3.95 
DODGE 72.77 for all Monaco & Polara models... 56.95 
3 DODGE OMNI 1978 $995 
DODGE RAMCHARGER 74.75 covers all models i $7.95 
DODGE PICK-UP 65-75 serte maintain all Z-whl drive .............. $7.50 
DODGE PICK-UP 65-75 serice maintain all 4-whi drve ............. $7.50 
DODGE VANS 67-77 all 100. 200, 300 mais & PN: .97.95 
À . $6.95 


DUSTER 70.76 for all models inc. хан 
| FAIRLANE 62.72 covers all models .... 


914,95 


CHILTON AUTO REPAIR 68-75 Вер $12.95. Special $6.95 
CHILTON AUTO REPAIR 66-73 Reg $10.95, Special . $5.95 
CHILTON AUTO REPAIR 54-63 for all American cars . ‚ $17.95 


CHILTON TRUCK REPAIR МАМ 61-71 for all 14-21; ton таз $19.95 


CAR ECONOMY TURING GUIDE getting most fram the least $2.95 
FLAT RATE MANUAL 66-75 all mech & elec reps US cars... $14.95 
AUTO AIR CONDITIONING... service & repair all $5.95 
TRANSISTOR IGNITION SYSTEMS covers them all $5.95 
HOW TO TUNE YOUR CAR good far ali cars $3.95 
GM DIAGNOSIS MANUAL for al! GM-built cars $4.95 
BASIC AUTO REPAIR MANUAL a must for any car $5.95 
BASIC BODYWORK & PAINTING $3.95 
BASIC CARBURETORS & FUEL SYSTEMS $3.95 
BASIC CHASSIS, SUSPENSIONS, BRAKES $3.95 
BASIC ENGINE HOTRODDING $3.95 
BASIC IGNITION & ELECTRICAL SYSTEMS 53.95 
BASIC AUTO TROUBLESHOOTING for all cars ...... ' $3.95 
BRAKE SERVICE GUIDE for repairing all types & makes. $5.95 
FUEL INJECTION MANUAL covers all gas systems thru 78 .. $29.50 
HOLLEY carbs. ali 2 & 4 bbl, tune & rebuild $5.95 
ROCHESTER carbs. all inc 4MV Quadrajet p $9.95 
SOLEX CARBURETORS ali 1 & 2 barrel downdraft $2.95 
SU CARBURETORS tune & rebuild ali to 1976 . $6.50 
STROMBERG CD CARBS tune /rebuild all to 1976 . е $6.50 
WEBER DCOE overhaul manual .. |... ЧОЕ $4.95 
WEBER CARBURETORS theory & design | %3.95 
WEBER CARBURETORS tuning & rebuilding all. 53.95 
AUTOMOTIVE REFINISHING best paint book yet $5.95 
MINOR AUTO BODY REPAIR step by step how to 56.95 
AUTOBODY REPAIRING & REPAINTING _ the best $9.95 
GLASS FIBER AUTO BODY construction & repair .53.95 
CREATIVE CUSTOMIZING how to doit lke a pro s. o. $6.95 
PRACTICAL ENGINE SWAPPING how to da it right. .. $5.95 
ENGINE SWAPPING loaded with latest ideas & swaps. $3.95 
1 MODERN DIESEL CARS describes all models now sold $5.95 
D4ESEL, How to convert your car, van, pickup to . 96.95 
GLENN DIESEL/GAS Fl MAN 65-73 Bosch, Kugelfischer, Spica . $8.95 
DIESEL ENGINES, HOW TO REPAIR. pompa ring course .. $5,95 
AUTOMOBILE ENGINE REBUILDING .. ovs 913,75 


GENERAL INTEREST BOOKS 
3 CHILTON AUTO REPAIR 72-79 for all American cars... 


Know how to fix it...to tune it...to service it...to 
keep it running right. The TOTAL SERVICE МАМ- 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 


TOTAL SERVICE MANUALS 


9422 FALCON 60-64 covers all models inc Comet _................................ $6.95 
3874 FALCON, FORD 6 64-70 covers all 6-cyl models $4.95 
0480 FALCON, FORD VE 65-71 covers all VE models ‚94.95 
9776 НАТ 124 57-77 all inc sdn, sta wgn, TC, spel ....................... 99.95 
7118 FIAT 124 SPORT 66-75 for coupe & spider mals $9.95 
9640 FIAT 128 63.77 for all models inc SL & Rally $9.95 
8742 FIAT 131 75-77 covers all Miratiori models oo... $9.95 
1201 FIAT 850 64-74 all sedan. coupe & spider mdis $9.95 
0399 FIAT X1/9 73.77 $9.95 
1073 FIESTA, FORD covers all models - $3.95 
0675 FIREBIRD covers al! modeis—57.74 $7.95 
1149 FORD 55-67 all inc Galaxie, LTD, Custom & wagons $9.95 
0872 FORD 68-77 Inc Galaxie, LTD, Custom, XL & wens $6.95 
9369 FORD COURIER 72-77 covers all models imported $9.95 
8205 FORD PICK-UPS 70-78 for all models to 3/4 ton . $7.95 
8204 FORD VANS 56-77 Econoline, 100, 200, 300 та $7.95 
9435 GRANADA, FORD 75-77 covers al! models 956.95 
8677 GREMLIN & HORNET 71-77 covers all 6 & V8 models $9.95 
0644 HONDA 360, 600, Z— 3l! models . $9.95 
8095 HONDA ACCORD 76.77 iun $9.95 
85654 HONDA CIVIC, CIVIC СМСС 73. 76 covers all models. $9.95 
8206 INTERNATIONAL SCOUT 67-73 BOO. A, 8, Il mais $7.95 
8565 INTERNATIONAL 62-75 tune & maintain all mdis 56.95 
1207 JAGUAR XK120, 140, 150 48.51 also Mk 789 $9.95 
0924 JAGUAR 55.59 sdn mals 2.4, 34, 38, 240. 340 us $9.95 
1043 JAGUAR E-TYPE 61-72 covers all 6-cylinder models ....... $9.95 
9612 JAGUAR E-TYPE V12 71.74 covers all models . $9.95 
9399 JAGUAR XJ6 68-77 covers ail models 1 39.95 
9617 JAGUAR XJ12 72-77 for all models inc Daimler $9.95 
9769 JEEP 50-65 for 4 А 6 cyl station wagon & pickup 514.95 
B207 JEEP 66-79 for all Cherokee. Commando & Miner mds .. $7.95 
3805 JEEP WAGONEER J-ser:es with 230 ohc eng 514.95 
9806 JEEP UNIVERSAL CJ-2A reprint factory manual . $14.95 
0509 JEEP 53.76 tor all CH3; CJ-5, CJ-5 models .................... $6.95 
8856 JEEP FC150, 170 covers all front cab models $14.95 
8739 JEMSEN-HEALEY reprint of factory manual 519.95 
1719 LANDROVER 1, 2 48-61 for all models $9.95 
1254 LANDROVER 59-76 covers 2. 2А, 3 gas & diesel models $9.95 
1149 LINCOLN 55.70 covers al! models в, | $9.95 
9773 LINCOLN 71-77 ай models inc Versailles 59.95 
8190 MATADOR, АМС 71.74 covers all 6 & V8 models ................ $6.95 
048] MAVERICK 69-71 6 cyl 170, 200, 250 си in eng. o. $65.35 
8211 MAVERICK 72.77 covers all models .. ... $6.95 
1550 MAZDA GLG 77-78 covers ай models... us $9.95 
0370 MAZDA RX2 70-73 covers sedan & coupe mdis $9.95 
0371 MAZDA RX-3, 100 70-74 covers all models $9.95 
0444 MAZDA 71.78 includes RX4 and Cosmo models _.. $7.95 
0880 MAZDA PICK-UP 72-75 B-1600 & rotary eng mdis $7.95 
0593 MAZDA B08, 818 72-75 covers all models иа ‚59.95 
0573 MAZDA 1500, 1800 67-74 covers all models ............ .$9.95 
1009 MERCEDES-BENZ 190 53-68. B, С & 200 models $9.95 
1027 MERCEDES-BENZ 57-67. 19051, 1904. 300d. 600 $6.95 
1746 MERCEDES-BENZ 220 59-65 covers all mals $9.95 
2483 MERCEDES-BENZ 220 68-77 mais except Diesel $9.95 
1747 MERCEDES-BENZ 230 53.68 inc 2305 & SL .. $9.95 
1748 MERCEDES-BENZ 250 65-68 covers all models 59.95 
9484 MERCEDES-BENZ? 250 63.72 covers al! models $9.95 
9485 MERCEDES-BENZ 280 68-7? covers all models 59.95 
0416 MERCEDES-BENZ VE. 280. 300, 350, 450 mis $8.95 
8439 MERCEDES-BENZ 58-76 tune-up all inc 240D $9.95 
1149 MERCURY 55-70 covers al! models $9.95 
9773 MERCURY 71-77 fer all models me Cougar $9.95 
1105 MG TA, TB, TC, TD, TF 36-55 " $9.95 
0858 MG MIDGET 58-77 covers al! models E "ut $9.95 
1106 MGA, MGB 55.68 covers all models inc twin tam . $9.95 
1720. MGB, MGBGT 63.77 all roadster & coupe models . $9.95 
8396 МОС reprint of ‘actory manual $19.95 
0917 MINI 59.75 covers ail models inc Mim-Cooper $9.95 
9436 MONARCH, MERCURY 75-77 for all models $6.95 
0050 MONZA, CHEVROLET 77.79 factory manual. ge car year... $12.95 
1109 MORGAN 36-77 covers all 4-cyl models шаага 99.905 
9876 MUSTANG 6 65-72 covers 200 & 250 engines $9.95 


0995 CAR INTERIOR RESTORATION usetul for all cars $3.95 
0906 OLD CAR VALUE GUIDE latest edition $7.95 
3100 AMERICAN CAR SPOTTERS GUIDE 20-39 over 2600 pics $9.95 
0595 AMERICAN CAR SPOTTERS GUIDE 40-65 pics every car md! $10.95 
8474 BYPASS EMISSION CONTROLS 71-77 GM cars $8.95 
1243 CHEVY, RACING THE SMALL BLOCK super performance. $5.95 
84271 CHEVROLET RACING ENGINE how to build — $6.95 
8125 CHEVY SMALL BLOCK, how to rebuild $5.95 
9409 CHEVY SMALL BLOCK, How to hotrod $5.95 
0849 CORVETTE RESTORATION SOURCE BOOK 53-67 the bibe | $19.95 
BOBS REAL CORVETTE 54.75 over 1200 pics, cars, & detada $24.95 
4031 GUIDE TO CORVETTE SPEED for all models 53-74 $3.95 
9402 CORVETTE PARTS BOOK 53-72 every part. pecs. ss $24.95 
8123 CORVETTE PERFORMANCE tuning, racing. tests, more $3.95 
1066 CORVAIR ENGINES, How to hotrod $5.95 
0946 FORD SMALL BLOCK, How to rebuild $5.95 
8195 FORD PERFORMANCE how to get it for street or track... $6.95 
5152 BOLT-ON PERFORMANCE what to buy & what it will do $6.95 
0735 SUPERPOWER - turbo & supercharging. fuel injtn $6.95 
9410 TURBOCHARGERS, How to select & install . $7.95 
5117 DESIGN & TUNING COMPETITION ENGINES $14.95 
8422 AUTO AERODYNAMICS engineering fundamentals $7.50 
8481 BUILDING A RACE CAR picture by picture $5.95 
844] HOW TO MAKE YOUR CAR HANDLE street track $7.95 
8658 AIRCOOLED ENGINES MANUAL all | & 2-cyl over 15 od $7.95 
9419 SMALL ENGINE SERVICE MANUAL all 1-cy! under 15 exi $7.95 
8050 LAWNMOWER service & fix all popular makes... . $4.55 
0555 SNOWMOBILE MANUAL 70 makes, 300 mals thru 1975 | $7.95 
9147 EXCAVATOR OPERATION dovers, backhoes, loaders, cranes $6.00 
0592 FORK LIFT TRUCKS service, overhaul all gas, prop, elec $19.95 
3807 HEAVY EQUPT REPAIR dozers, backhoes, cranes, etc $15.00 
0135 MOPED SERVICE & REPAIR all makes & models |... $6.95 
0745 MOTORCYCLE REPAIR ENCYC 200 таз. 23 makes thru 76... $9.95 
0557 CHAIN SAW SERVICE MANUAL for top 34 makes $7.95 
8006 WASHING MACHINES hy ali makes & models esee 1. 04.95 
8728 SOLAR HEATING & COOLING how to get if free $4.95 
8335 THE TICKET BOOK a survival book for every driver $6.95 
0585 PRICE GUIDE, NEW CARS latest ed, inc dealer costs . $1.95 
0585 PRICE GUIDE, FOREIGN CARS latest ed, inc dealer costs... $1.95 
0587 PRICE GUIDE, USED CARS latest edition о 105 В 


< Know your car inside and out. 


factory workshop manuals, Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specifications. - 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


0479 MUSTANG VB 65-73 covers all models $9.95 
8272 MUSTANG II 74-76 covers all models 58.95 
8187 МОМА 69-77 covers all & & V8 models . $6.95 
7107 OLDS CUTLASS 70-77 covers all inc 442 models . , $6.95 
0678 OLDSMOBILE covers all models—55-74 ...... ‚59.95 
0008 OLDSMOBILE 75-79 factory manual — give year 695 
1724 OPEL KADETT 62-73 1000, 1100, 1200 models $3.95 
1752 OPEL KADETT 67.73. 1500. 1700. 1900 тый $9.95 
0859 OPEL 1900 MANTA 70.74 covers all coupe mdis .. $9.95 
8273 OPEL 75-77 covers all models «nc Isuzu $9.95 
9589 OPEL GT 68-73 covers all 1900 models MAE Ne $9.95 
3872 PEUGEOT 304 covers all models—70-73 - 59.95 
1546 PEUGEOT 404 60-75 covers all models $9.95 
O876 PEUGEOT 504 68-74 includes diesel models ‚7.95 
7124 PEUGEOT 504 68.75 for all gasoline models „ $9.95 
0482 PINTO 70-73 covers all models $6.95 
0883 PINTO 74.77 covers all 4 & V6 models cese ee MOS Ө 
1145 PLYMOUTH 55-71 all inc Belvedere, Fury, Satelite ... oo 89.95 
0874 PLYMOUTH 72-76 Fury, VIP, Gran, Suburban mdis ..... ..... ......... 6.95 
1660 PLYMOUTH HORIZON 1978 . _... abl oe SS 
0676 PONTIAC 55.74 ан inc Санпа, B'ville, Мага, $9.95 
0439 PONTIAC TEMPEST 68-73 all mals inc GTO, Le Mans 12.96.95 
1550 PORSCHE 356 57-65 covers А B & C models $9.95 
1591 PORSCHE 911 64-73 covers all models Pe TEL 
8173 PORSCHE 911 74-77 includes N, S, Targa, Carrera „$9.95 
1590 PORSCHE 912 65-69 with 1582cc engine ‚59.95 
9834 PORSCHE 914 70-76 all models inc 914/6 , $9.95 
0993 PORSCHE 924 75.78 — $9.95 
8208 RAMCHARGER, TRAILDUSTER 74. 75 all models |... . $7.95 
8190 REBEL 67-70 covers all & & V8 models nempe. $6.95 
0372 RENAULT 5 72-77 for all models inc Le Car ......... 99.95 
1224 RENAULT 8, 10 62-72 covers all models inc 1100 . $9.95 
9429 RENAULT 12 63-77 covers all models inc auto .. $3.95 
0645 RENAULT 15, 17 all TL. TS models—71-76 E $9.95 
1554 RENAULT R16 65-74 for ali models inc L.TL.TS $9.95 
0395 ROADRUNNER & SATELLITE 68-73 all models. . $6.95 
8650 ROLLS-ROYCE Silver Cloud, Bentley 5, $2, Phantom V $34.95 
1129 ROVER 2000 63-75 for all models inc 2200 $9.95 
9493 SAAB 95. 96 66-75 covers all VÀ models . . 99.95 
1759 SAAB 99 69-71 covers all models , $9.95 
0750 SAAB 99 72.76 for all models inc EMS ..$3.95 
8440 SAAB 67-76 covers all models inc Sonnet $9.95 
1098. SPRITE 58.71 covers all Mk 1.2, 3 & 4 models ..... $9.95 
8058 SUBARU 70-7? covers all models . оц. LX 
0853 SUNBEAM ALPINE 55-56 MEL, 2, 3. 4 Е Rapier i 49.95 
0845 SUNBEAM TIGER reprint of factory shop manual 819.95 
0489 TEMPEST, GTO, LE MANS 68-73 all models . $6.95 
9773 THUNDERBIRD 71-77 covers all models $9.95 
8189 TORINO 68-75 ан models inc Elite, Ranchero $7.95 
0912 TOYOTA CELICA 70-77 covers all models imported . $9.95 
7127 TOYOTA COROLLA 68-74 for all models MU „$9.95 
8812 TOYOTA COROLLA 75-77 ali including 5-speed  ..... $9.95 
7132 TOYOTA CORONA 68.76 covers ail 4-cyl models .. $9.95 
0754 TOYOTA CORONA Mk 2 72-74 for all & cy! mdis .$9.95 
0547 TOYOTA HI-LUX 68-77 covers all pick-up models |... $9.95 
8524 TOYOTA LAND CRUISER 56-77 covers all models _. .. 39,95 
06587 TRIUMPH STAG 70-74 ‚59.95 
0861 TRIUMPH SPITFIRE 62-78 covers all models „59.95 
0862 TRIUMPH GT6 62-74 for all models inc Vitesse $9.95 
0927 TRIUMPH TR2, TR3, TR4 52-67 for all models .$9.95 
0863 TRIUMPH TRS, TRG, 67-74 all mais inc TR250 $9.95 
8593 TRIUMPH TR? 75.77 $9.95 
8192 VALIANT 68-76 all mais ine Scamp. Signette $6.95 
O56? VEGA 72-73 all 140 CIO А GT 140 CID models $6.95 
0884 VEGA 74-77 covers all models |... _. $6.95 
9404 VOLARE, PLYMOUTH 75-78 far all models 55.95 
[227 VOLKSWAGEN BEETLE 54-67 for all magls inc К A 59.95 
8456 VOLKSWAGEN BEETLE 58-71 all mdis inc K-G $9.95 
7201 VOLKSWAGEN BEETLE 72.77 all mais inc K-G 2, 59,95 
5010 VOLKSWAGEN RABBIT, SCIROCCO 74 79 all mals inc Diesel . $16.95 
1547 VOLKSWAGEN BUS 54-67 all camper, van, transporter mdis . $9.95 
7130 VOLKSWAGEN BUS 68-78 all camper, van, transporter mals 9.95 
9487 VOLKSWAGEN TYPE.3 62.73 Squareback, Fastback . 9.95 
9639 VOLKSWAGEN 411 68-72 covers all E, L. LE тий „99.95 
9778 VOLKSWAGEN 412 71.73 covers all models |... . $9.95 
B748 VOLKSWAGEN DASHER 74.78 covers all models 514.95 
54144 VOLVO P1800 60.73 al! models inc E & ES $9.95 
1722 VOLVO 122 61-70 far ан models inc GT $9.95 
1754 VOLVO 142, 144, 145 66-74 for all models inc S & Е $9.95 
9558 VOLVO 164 68-74 for all models, inc fuel ejection $9.95 
3729 VOLVO 242, 244, 245 75-78 tor all inc fuel inj $9.95 
8311 VOLVO 262. 264, 265 75-78 all models inc fuel injection $9.95 
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Sea Cliff, NY 11579 
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Charge Books shipped to all parts U.S.A. & Canada. 
C American Express Û Visa 


Card 
number 


BOOK NO. 


п Mastercha rge 


[PRICE EACH 
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Ш PLEASE PRINT — 
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WAT EH 


NEW! DRILLS 


WELLS 


350-100-200 


FEET DEEP! 


SAVES YOU HUNDREDS OF DOLLARS!!! 


Did you know that vast fl of fresh, sparkling clear water lie within 


200 feet of the surface 


the ground almost everywhere? In the city. In 


the suburbs. In the country. Pure, tasty water untouched by chemicals or 


pollutants. 


Trouble is, until now, the only practical way to tap this wonderful supply of 
free water was to hire a professional driller—and that could cost you a 


thousand dollars or more. 


-Bloc Sander— 
esign for one hand 


Rockwell 5 
Palm grip 
use, Thumb control switch, off- 
set pad for 4 aay flush sand- 
M. pens Ball 


for shipping. Reg. $69.99. 
4480(3130 RF ж Bab See $49.98 


$ SILVO (BRAND NAME) TOOL CATALOG} 
VALUES: 3 


THOUSANDS OF EXCITING TOOL 
Stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- 
$ well, Dremel, Skil, Nicholson, 


Wiss, Channel-lock, General, Pony Clamps and 


many Nationally Advertised brands of tools and û 


SUP We ship Coast to Coast at prices hard 
to at. Se 


nd $1.00 for our big SILVO TOOL; 


Ё CATALOG today. 


SILVO HARDWARE CO. 


| 107 Walnut St.. Dept. PS9-6, Phila., Pa. 19106 


Disston, Millers 2 
Falls, Hellos, Wellsaw, Plumb, Kennedy, Huot, f 
Ridgid, Crescent, Vise-Grip, Audel Books, Unimat, 2 


But now YOU can drill your own well and 
save hundreds of dollars! 


With the remarkable Hydra-Drill you 
can drill your own well. It’s amazingly 
uncomplicated and simple to operate. 
More than 47,600 water wells have been 
drilled with Hydra-Drills by homeown- 
ers who have had little or no previous 
experience in well drilling. 

ou owe it to yourself to ind out more 

about this practical economical way to 

rovide good, year round water for your 

ome and garden. 
А Write or = today Jud our the boa k 
ormation ackage includin e book- 
let "HOW TO DRILL YOUR О 
WELL" There s no LE ion -ACT 
NOW! 


Deeprock Mfg. Co., Opelika, Alabama 36801 


«f rore (800) 648-5311 


(operator 7) 
Call anytime including Sundays 
OR CLIP COUPON AND MAIL DAY! 


Deeprock Mfg. Co., Dept PS69 
Opelika, Alabama 36801 


tion. 


Print Name 


Address 
City 


State Zip 


ist IN є EE ERIS. 
KIT on d 


Full track power, 
16 hp. EASILY 
ASSEMBLED. Buy 
factory direct, Over 30 
attachments incl. dozer 
blade, garden tools, loader. 
Odd job and resale opportunities 
are great, Send now, to: 


Please mail your free information kit im- 
mediately. I understand there is no obliga- | 
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! STRUCK KIT, Dept. PS69, Cedarburg, Wis. 53012 


і 
[] CATALOG showing Magnatrac Kit construction | 
& uses — 50g. 

[] PLANS for fabricating Magnatrac Tractor from , 
local materials, $7.00 (refunded on any pur- | 
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Roll-on solar collector 
[Continued from page 125] 


"Third, our material has less mass 
than metal, and since you have to heat 
up less material, it heats up faster. 
True," he admits, "it also cools down 
faster when the sun goes behind a 
cloud, but the net result is that you 
probably pick up more heat. 

"The really meaningful question," 
he adds, "is not the efficiency of the 
collector, but the Btu delivered for the 
dollars spent. Using that standard, 
our system ranks very high indeed." 

The Connecticut tests uncovered 
one potential problem. During the 
standard HUD 30-day stagnation 
test, a small amount of condensate— 
brown droplets—appeared on the un- 
derside of the glazing. Although it was 
a small amount and performance 
wasn't affected, the University recom- 
mends against using pressure-treated 
wood as the collector frame, guessing 
that the condensate resulted from the 
outgassing of preservatives in the 
wood in that very hot environment. 
Similar hazing has been observed in 
other collectors, some using wood 
frames but some with metal, when 
they heat up to such high tempera- 
tures. Insulation, not the wood, may 
be the culprit, according to Krulick. 

“In most of our installations,” Kru- 
lick points out, “these deposits just 
don't appear at all. And if they do, the 
glazing can be removed and cleaned 
and they won't appear again." The 
company is looking into a metal fram- 
ing system, but in the meantime still 
recommends pressure-treated wood. 


Other applications 


The SolaRoll extrusions are being 
put to widely divergent uses. The ab- 
sorber mats are often embedded be- 
neath a concrete floor to provide ra- 
diant heating. As a retrofit, the mats 
can be laid over walls or ceilings and 
paneling or Sheetrock put over them. 
Either solar-heated water or that 
from a conventional boiler can be run 
through the tubes. The collectors are 
also being used with solar-assisted 
heat pumps. 

The framing strip can be used to in- 
stall extra glazing over windows or 
skylights. It is especially useful for 
curving windows. 

BESI sells its products through lo- 
cal distributors and dealers. For a list, 
write to Bio-Energy Systems, Inc., 
Mountaindale Road, Spring Glen, 
N.Y. 12483. "B 


FOR FURTHER READING 


New Inventions in Low-Cost Solar Heating: TOO Darin 
Schemes, Tried and Untried, by William hurdiff. Bric 
House Publishing Co., Church Hill, Harrisville, N.H. 
03450; 320 pages; $12 (paper). 


154 | POPULAR SCIENCE 


The ice chest has just been re- -invented! _ 
Another space-age 


product is born! 


Introducing the uniquely portable 


3-way food keeper that 


cools, freezes and heats! 


It had to happen! Ice chests were too messy and too inefficient. 
Conventional portable refrigerators were either too heavy, too noisy, 
drained your battery too fast, or had to be kept perfectly level. And 
neither the ice chest nor portable refrigerator was capable of keeping 


hot food if that's what you wanted. 


That's why the whole concept of portable food preservation was 
re-thought and another space-age product was born! 

It's the amazing new Three-Temp® Portable Food Keeper—a real 
refrigerator, freezer and warming oven in one —and in a convenient 
carry-along size. No more soggy, spoiled food, melting ice, draining 
water or remembering to freeze space- stealing liquid ice packs the 


night before. 


Portable Fridge, Freezer and Oven in One: 
A Product of Aerospace Technology 

Truly one of the space-age marvels of our time, 
this new Three-Temp Portable Food Keeper 
cools, freezes and heats food electronically with 
thermoelectric modules designed and used in 
the NASA space program. 

This unique space-age development is the 
result of extensive research by the military and 
space agencies to manufacture a cooling and 
heating device that would be compact, light- 
weight, trouble-free, insensitive to vibrations or 
level and that could be used with minimum 
battery drain in order to be energy and cost 
efficient. The amazing Three-Temp portable 
fridge, freezer and warming oven is the result! 


No ice. No chemicals. No mess. 

It's all solid state electronics. 

The Three-Temp food keeper doesn't waste pre- 
cious space on blocks of ice or on special liquid 
ice packs. Two miniature solid state thermo- 
electric modules produce cold or heat directly 
from electrical energy, thus eliminating cooling 
coils, gases, bulky compressors and liquid re- 
frigerants. 

A regular ice chest maintains an air tempera- 
ture of just 50-60" Е. (Milk and meat spoil rapidly 
at temperatures above 50° F. which is why the 
top of your food can go bad even when it's 
sitting on ice.) The space-age Three-Temp port- 
able, on the other hand, electronically maintains 
normal home refrigeration temperatures of 40° F. 
even in 90* F. weather! A thermostat automati- 
cally switches the unit on or off when it reaches 
the proper temperature, for minimum battery 
drain. When the unit is switched from Refriger- 
ate to Freeze, the thermostat is switched off and 
it runs continuously to keep food frozen. Switch- 
ing from Cold to Heat turns the Three-Temp into a 
very efficient, thermostatically-controlled food 
warmer. 

Even when there is no power available, 
Three-Temp's double-thick polyurethane insula- 
tion keeps items warm or cold for hours. 


Two miniaturized thermoelectric modules produce 
cold or heat from electricity. 


Small enough, light enough for boating, 
camping, vacation 
Micro electronic technology has now made it 
easy to take chilled, frozen or hot food and 
beverages with you in your car, boat, mobile 
home, van or camper. 

Take it to the drive-in movies, auto races, 
football games and other sporting events. 
Also for family rooms, business office, 
college dorm, bar, patio, motel suite or cabin 
retreat. Many of our customers even use the 
Three-Temp for carrying film, salesmen's 
samples and refrigerating medication. 


Easy to use 

Simply plug it in to your 12 volt cigarette lighter 
in your car, boat, plane, van, motorcycle, 
etc. and turn the thermostatic switch to “В” 
for Refrigerate, ‘‘F’’ for freeze, or “H” for heat. 
In just two hours it fully cools, freezes or 
heats everything inside! (Regular household 
current may also be used with an AC Adapter 
which is optional. See below.) 


There’s more 

e Very lightweight (only 12 pounds)—yet it 
offers more than 610 cubic inches in capacity! 
Truly portable whether full or empty. 

e Оп a normal size car battery, the Three-Temp 
Food Keeper can run up to 60 hours without 
being charged! 

e Holds two six-packs plus sandwiches for four 
іп its generous 10% quart capacity! 

e Even small outboard motors (7.5 horsepower 
and larger), are capable of powering the 
Three-Temp—so that even the smallest of 
sailboats and motor boats can have conven- 
ient refrigeration and heating. 

e The only electronic food keeper that also heats 
up to 150° Е. —no worry about food spoilage! 
Now you don't have to limit yourself tc eating 
cold food — enjoy it piping hot! 

e Operates efficiently in any position —even up- 
side down — and under any amount of motion. 

e Comes with 8 ft. detachable cord which plugs 
into your cigarette lighter in car, boat, plane, 
camper, van, motorcycle. Also operates on 
AC household current with AC Adapter. 
(Optional). 

e Top slides off easily so bottom of unit can be 
submersed or cleaned with ease. 

e Has alow power draw of a minimum 3.6 amps. 

e Small DC fan motor is located conveniently in 
top of unit so your Three-Temp may be safely 
set on sand or wet areas. 

e World's most compact fridge, freezer and oven. 
Exterior dimensions: 11" d. x 13%" h. x 1212" 
w. Interior dimensions: 7*2" d. x 8%" h. x 11" w. 


Let's talk material 

e Rugged Three-Temp case is filled with 1V2" of 
the most effective polyurethane insulation 
available. 

e Sunny yellow exterior with wash n' wipe white 
interior. 

e Sturdy carrying handles plus convenient vinyl 
shoulder strap. 

e Non-rusting polypropylene latch. 

e light-sealing rubber gasket keeps unit com- 
pletely air tight. 

e Stainless steel safety locking hinge inside. 


Full One-Year Guarantee 
Your Three-Temp uses solid state electronics so 
service should never be required. But if it is, it is 
covered under an unconditional one-year written 
uarantee on materials and worksmanship. 
ry it without obligation for 30 days 
During our nationwide introduction of this amaz- 
ing new space-age product, we're offering the 
Three-Temp exclusively by mail for only 
$139.95. You must love it within 30 days or we'll 
promptly and courteously refund your money. 
Adapter Option 
For an additional $29.95 you may order the 
Three-Temp with an AC Adapter that allows it to 
run on ordinary household current. 
Order yours for a 30-day no-risk trial 
today and discover that all other portable 
methods of refrigeration and heating are 
obsolete! 


H INTERNATIONAL, inc. 


8700 Waukegan Road Morton Grove. Ilinois 60053 (312] 966-5510 


Call Today — Toll Free 
800-621-5559 (In Ill. 800-972-5858) 
24 Hours A Day —7 Days A Week 
| Clip & mail to: 
Cambridge International, Inc. Dept. PS-6 
| 8700 М. Waukegan Rd., Morton Grove, 111. 60053 


O Please rush me. — . niew Three-Temp 
Portable Food Keeper(s) at just $139.95 plus $6 
| shipping & handling. 

Г1 Also include the Three-Temp AC Ada и for just 
| $29.95 additional. (Ill. residents add 5% tax.) 


| о Check or MO enclosed. Charge to: O Visa 
C] Master Charge C) American Express 
| O Carte Blanche O Diners Club 


| Account #_ Exp. Date- 
| Мате 
00 
| БИЙ EMEN, a: алаа 
signature | 
, “Cambridge International, Inc. 1979 
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ION GENERATORS 


Air-ions are continuously crealed in nature by the split- 
ting of water droplets in a waterfall, by ultra-violet light 
and by natural radio-active elements in the soil. They e Buy Factory Direct and Save 
are the electrical constituents of fresh, invigorating air. e Thousands Іп Use © Free Brochure - 
lons can effect the health, well-being, efficiency, emo- e Easy Homeowner Installation L. 
tions and mental attitude of human beings. Find out e immediate Shipment by UPS or PP 7 


how a lack of ions may be making your lite miserable HELPMATE Equipment Co. Dept. P5679, Baroda, MI 49101 
and what you can do about it. Request our FREE 


{ catalog. 


BEA 
CHIMNEY SWEEP 


Your Own Business: A chimney sweep can clean a chimney 
with the August West” System in one hour. Nationally. the average 
charge is $40.00. Many sweeps are making over $1,000 per week! 


A Growing Need: 

The energy crisis has’ 

resulted in a dramatic ~ 
increase in wood burning. 
Wood smoke deposits flam Ж 


| RICKA DUO-WHEEL CONVERSION 


mable creosote in chimneys. Ж ALTERNATIVE ENERGIES UNLIMITED | 
Regular cleaning te necessary 8135 Big Bend, Box D St. Louis Mo. 63119 J | КІТАМО РІВЕНСГА55 РЕМОЕВ5 
The August West’ System: ' | ` io New wide tire adap- 
More sweeps use it than any other method in вте = ters & fenders to fit 
Ea || SWITCHBLADE COMB only 2.95 || | heat mini oe Wt 
any time and ask for “The August West zo | LLL ПУЧ 1 ton trucks. Simple 
800- 648 5311 ° ELA : s bolt on installation. 
ERR i FOOL YOUR FRIENDS. NOVEL & USEFUL. PUSH A! тачи e 
THE BUTTON AND COMB BLADE SPRIN m" | 
August West Systeme, Inc. | 9" OVERALL LENGTH WITH LOCKING DEVICE. 


Вох 563 PS, Westport, CT 06880 MODEL . M-10-PB $2.95 EA. plus 30€ postage 


UNIQUE SPORTS CAR KIT | estbury, N.Y. PB-6-PS 
EL. Puy гау евна... Lasar = 


uppermbly manual, color chat, and dealer insemmation. 
Dealerships و‎ - 917. 
Ava lable _ 3 


RICKA MFG. 
DEPT. RPS-6 


Pequot Lakes, MN 56472 


` Dept. P5679 
— 690 E. 3rd St. | 
- ,Cokato, MN 
аб 55321, 


SAVE up to 90% 
GOVT. SURPLUS 


Surplus and other bargains galore! 
Industrial, mfg, marine, aircraft, 
auto, hardware. A must for hobbyist, 
mechanic, handyman, outdoorsman. 
Our 34th Annual Catalog. Send 506 


| ona famous 
| TROY-BILT Tiller! 


„Кр OFFERS А NEW RANGE OF 


MINERAL/METAL DETECTORS 
Call Toll Free 800-447-4700 | 
» (in ILL.Call 


Send for Free Literature = 
White's Electronics, Inc. 

| 1011 PLEASANT VALLEY RD. 
SWEET HOME, OREGON 97386 


ИСЕ) THREE PHASE POWER 


i = 
Just 
The “Ti PHASER” allows you to. operate three ONLY 
phase er ‘a thru TM aides pad from 220 


ONE HAND! 
volt single phase power sources. Rugged — а 


| i 95 

"Off Season Savings" now in effect! Right duty — patented unit built to give many years of 49 
now is the best time ever to learn about the || satisfactory service. Satisfied users worldwide since 1966. 
amazing TROY-BILT Roto Tiller-Power Composter Free literature furnished on request. Telphone 305-862-3038. 


the "breakthrough" machine that's allow- ( WG COMPANY INC. 
paene о! any ape -with any soil- to easily || т. Lake Brantley Maitland, Fla. 32751 


have a fabulously fertile, productive garden! For 
| | | 


free complete details, prices, write today to: 
FINE FURNITURE KITS 


TROY-BILT Tillers, Dept. 90026 
e Heirloom quality 


102nd St. & Sth Ave., Troy, NY 12180. 
e Solid 3/4" hardwoods 


e Easy to assemble 


CLOCKS | 


Let KLOCKIT be the 
ONE-STOP Source for ALL your 
BATTERY CLOCK MOVEMENTS! | 
Regular e Transistorized e Quartz - ~ » e Money back 
a 3 | guarantee 
ə Factory direct prices 
e Prompt shipment 


today (or $1 for extra fast delivery). 


AIRBORNE SALES CO. 
8501 Steller Dr., Dept. PS79 
P.O. Box 2727, Culver City, CA 90230 


Name 

Addres 

Сї 

State BàG8 & Zip 


=. Б 
= д, е Р 


#154 American-made battery clock movement 

* The only 4 Jewel Battery operated Clock 
movement on the market! 

* Immediate delivery from stock! | 


PRICES: 1 for $6.95; 5 at $5.85 ea.; 10 at | 


ЕАСН 


| MOVEMENT 
| PRICES: 1 for $10.95; 5 at $9.25 ea.; 10 at | $5.40 ea.; 30 at $4.85 ea.; longer shaft Send $1.00 for color catalog 
$8.25 ea.; 30 at $6.95 ea.; shipping extra. PURCHASED! песме at slight extra cost, г тый Refund on first purchase. 
extra 
SHIPPING & HANDLING: 1 unit $1.50, 5 units ts $2 J0—PHONE ORDERS WELCOME EMPEROR 
CLOCK COMPANY 


| KLOCKIT also offers FINE German Battery Pendulum Movements in many sizes, 
Battery Chime and Bim-bam movements, Beautiful DIALS, Numerals, and Weight Shells. 
| For FREE Catalog Call: (414) 245-6902 or write: KLOCKIT, P.O. Box 629, Lake Geneva, WI 53147 | 
[for faster catalog delivery please send 35 cents] 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. F-615 Emperor Industrial Park 
Fairhope, Alabama 36532 


R Champ 


World PO 


BOBBY BALDWIN'S WINNING POKER SECRETS is a dynamic 
example of how much information can be packed into a 
Poker book. The brilliant 28-year-old World Champ describes 
Eo era common and costly mistakes the average player 
makes In: 


e Seven-Stod 

e Five-Card Draw 

e Draw Lowball 

e Seven-Stud Lowball 
e Deuce-to-Seven 


e High-Low Split 

e Hold ‘em 

e Five-Stud 

e Many other games 


He tells how to avoid each mistake and defines the correct 
strategy. This is the ultimate crash course on big money 
Poker. Never have these long-guarded professional secrets 
been spelled out so clearly. 


Other Poker books are fuzzy and hard to understand. BOBBY 
BALDWIN'S WINNING POKER SECRETS shouts every impor- 
tant secret about Poker. Crisply, these concepts cling to 
your mind. So you can recall them when you need to. So you 
can win big and win fast at amy Poker game. 

james like craps and roulette where the per- 
centages are fixed against you, POKER is a game rm N 
beat. That's simply because in poker, good players beat bad 
players. You may have noticed that there's a poker mania 
мизер America. Already thousands of professionals are 
making huge incomes, cashing in on the current poker craze. 
Across the country players are beginning to take poker seri- 
ously, adding an additional one or two hundred dollars a 
week to their wages by destroying those weekly home games. 
Here's the book that can make the dream happen for you! 


Unlike casino 


You're playing seven-stud, and you start with the above 
hand. A player showing a queen has already wagered the 
$5 limit. There are six players still to act. Should you raise 
now or just call? WINNING POKER SECRETS provides the 
proven, scientific answers. When you begin to apply Bobby's 
simple strategies in actual poker games, you have a win- 
ning edge that cannot be overcome by your opponents. Each 
strategy by itself is worth hundreds of dollars to you. 


Everything Bobby Baldwin 
Knows About Poker, 
YOU CanLearn 
FOR LESS THAN $10 


This year Bobby won the World Series of Poker. His 1st 
prize on the nationally televised (CBS Sports) event was 
$210,000. That's only a small portion of his winnings over 
the past two years. 


In 1977 he won BOTH the World Title at Seven-Stud AND 
the Deuce-to-Seven Lowball Championship! Over $379,000 in 
tournament winnings alone in the last two years. 


Now he's 28, but he began the tricky and tedious path to 
Poker stardom while still in his teens. He has one of the 
most perceptive minds ever to hit big-time Poker. But every- 
thing he learned, he learned the hard way. Years of study 
with the “‘greats’’ of Poker. Lessons hard taught while hop- 
ing from city to city as a traveling Poker professional. 
ong, tough conferences with Poker mathematicians. Thou- 
sands of hours of homework on practical Poker and on Po- 
ker theory. 


And everything Bobby accumulated along the hard road to 
becoming the Poker Champion of the World can be yours 
for just $9.95. Everything. All the secrets. Secrets that will 
put you on a professional level so fast, you'll wonder why a 

oker book this clear, valuable and entertaining hadn't been 
written years ago! 


Any player smart enough to apply WINNING POKER 
SECRETS to his next friend!y home game is going to find he 
has a magical power over his friends. | really wonder if 
it's ethical to use these high-powered professional tactics 
to demolish neighborhood poker games. — 


MIKE CARO 
World-Class Poker Pro 
Author of Poker's BOOK OF TELLS 


w! T 
No ook Ти? 

АВ WILL j 

REVOLUTIONIZE 


POKER! 
A Crash Course On Poker 


It's not just a personal history of the youngest 
Poker legend ever. It's an exciting CRASH 
COURSE on action Poker. Scientific, 

aggressive Poker. It is stuffed full of 

How to's. What to's. When to's. 

Things to avoid while building a 

big Poker bankroll. You can 

become a big-winning, self- 

confident, financially secure 

Poker Pro fast. Or you can 

just use Bobby's book to 

destroy next Friday's 

Poker game. 


"Bobby's easy-to-learn formulas will make any casual 
Poker player into a serious competitor fast. WINNING 
he SECRETS is highly instructive and exciting to 
read."— 


AMARILLO SLIM 


Former World Poker Champion 


"Since the days of the river boats, the lifestyle of the 
traveling Poker professional has fascinated many of us. 
If that's the kind of life you're seeking, WINNING 
POKER SECRETS can make it happen. Bobby presents 
a simple and dynamic plan for building a Poker bank- 
roll. His book identifies the common mistakes an 
average player makes in seven-stud, lowball, high-low 
split, you name it. And he provides a final formula 
for winning. The book is sure to become a classic.’’— 


DOYLE BRUNSON 

World Poker Champion 1976 

World Poker Champion 1977 

Author of acclaimed Poker SUPER/SYSTEM 


аа ааа 
А Poker Breakthrough! 


Here's the first Poker book to recognize that there are 
hidden self-destructive urges in all of us. Unless you under- 


stand and come to grips with this, you'll always be fight- 


ing to maintain a meager bankroll. No matter how much 
you know about Poker. 


BOBBY BALDWIN'S WINNING-POKER SECRETS tells you 
exactly how to deal with these unhealthy subconcious 
thoughts. How to build and bolster your bankroll using the 
most dynamic Poker concepts ever put on paper. 


The book candidly reveals Bobby's struggles. From naive 
young gambler to Poker giant. It's a crash course on Poker. 


Remember The Cincinnati Kid? It was the most 
realistic and expensive poker movie of all time. In 


it, the Kid made a strategic mistake that cost him § 


the world title! Know what it was? Bobby explains 
in WINNING POKER SECRETS. 


copyright 1979 by B&G Publishing, Inc. 


ets for 


$9.95 


E Winning Formulas 


Bobby has catalogued the common 
mistakes made again and again by 
average Poker players. He tells 
exactly how.to avoid making 
these mistakes. Each game has a 
final formula. A formula that 
works! A simple easy-to- 
remember list of things to do. 

And things not to do. For eve 
game, a winning strategy 


ACTION Poker 


The winning techniques discussed 

go way beyond everyday 

"tight" Poker. Sure, there's 

. A discipline involved 

in winning, and Bobby 

shows how to 

effectively use it. 

But there's mora. 

Much more. 

Because Bobby 

Baldwin believes 

in the action 

approach. You 

must exploit 

your oppo- 

nent's weak- 

nesses. He 

teaches an 

aggressive, 

scientific style 

that wins every 

- dollar you're 

4 entitled tv. 

Powerful 

strategies. 

The action 

.. approach to big 

їн winning. 
т, 


Baldwin was able to identify what mistakes players 
make over and over again in various forms of Poker. 
Mistakes that can turn potential profit into disaster, 
Mistakes that bankrupt even solid money-managers. 
Mistakes that cause average players to lose at SEVEN- 
STUD, DRAW POKER, LOWBALL, HI-LOW SPLIT, HOLD 
‘EM, you name it. Not only does he define the mistakes, 
he gives the causes and writes the cure. | 


Here's the only Poker book ever published that acknowl- 
edges that most players — even World Class Profes- 
sionals — have bad habits. These negative, subconcious 
feelings must be overcome in order to maintain a bank- 
roll. Most players fail to cope with their destructive 
impulses. They go broke because they don't know how 
to react to a bad run of cards. They don't know what 
games to play, when to play, and how to play. Baldwin's 
book tells you more than just the technical side of 
winning at different kinds of Poker. It shows you how 
to find games anywhere in the country, how to build 
a bankroll, and how to keep it. 


Do you know what mistakes almost every Poker player 
makes in trying to build and maintain a bankroll? 


Bobby knows because it took him years of trial and 
error. You can learn just by readng his book! 


a YES! Please rush me the powerful new crash course on 
% poker. BOBBY BALDWIN'S WINNING POKER SECRETS. | 

understand that | may return the book within 30 days after 
@ | receive it for a full prompt refund. Enclosed is $9.95 
plus $1.00 for shipping and handling. ` 


ovt B&G PUBLISH 
prove reer! 2601 S. Highland 
8 ‘GUA Department 903 
: Las Vegas, Nevada 89109 
B Name 
» 
ü ress 
В city —State Zip 


~ OR CHARGE IT! Master Charge or VISA #: 


a 
a c 
g Expiration date 


"JUST PUBLISHED 
THE COMPLETE GUIDE TO 


ASSEMBLE & DRIVE 
YOUR OWN FULL-SIZE SPORTS CAR 


The 'All-New' 1979 KIT CAR GUIDE has it all! 
More than 110 exciting full-size sports car kits * 
In-deptharticles + Detailed reviews © A giant New 
Directory Section * Hundreds of photos never 
before published * Up-to-date price comparisons 
e How-to's e Specifications * Do-it-yoursell 
features © Parts + Gadgets * Accessories * And 
much more... EM 


О $7Postpaid 0 $9 Rush Mail & Foreign 


Send Today To: AUTO LOGIC, INC. 
Р.О. Box 2073, Dept. P569 
Wilmington, DE 19899 


name (print) 
address 


city " state гір 


* 14 Day Money Refund if Not Completely Satisiied — ! 


RECITAL THEATRE 


Start your own 
money making busine 


Hundreds of Belsaw trained men 
have succeeded in this fascinating 
and highly profitable field . 


you Can Do It Too! 


Newer before have money-making Iudorburitids been so 
great for qualified Locksmilhs Mow lucraliwe regular 
lock ond key Dus meis hag multiplied s thowsandiold as 
тап &ewk more protection agina! roomong crime 
Yet there's anly one Locksmith lor every 17,000 propie! 
Train FAST at Home = Сейесї CASH PROFITS Right Away. 
You're "in business" ready lo carm up to $12.50 an hour 
в few days after you begin Вана shortcut training. 
Take advantage of today's unprecedented opportunities 
in Locksmithing for year-round EXTRA INCOME in- -&parg- 
lime—or fulltime in a high-prolit business of your own, 
Hundreds we've trained have done il, So can YOU! АН 
fools plus professional Key Machine given you with 
Course, These plus praclice materials and equipment, 
Rius bici illustrated lessons, pius expert supervision, Tells how you quickly 
- usiness-building guidance will enable you to KEEP 
THE MONEY COMING IN! Ideal for ара good d phan З 
jobs too. SEND FOR EXCITING FACTS—No Obligation: "AP" ечи 
ALL SPECIAL TOOLS AND EQUIPMENT INCLUDED! иде шан OF 


PRO KEY par ons, 
MACHINE 77 RUSH Cony today! 
YOURS coupon 
TO KEEP! Accredited Member gf 
National Home 


Fa Рей FFF Wicher ran 
Bipa add up ip 2208 a 
Lo ja i 
Шай аг wad fret! pou 2 pew 


Study Cauncil 


10-DA 
NORISK BELSAW INSTITUTE 


пета TRIAL! — 110H Field Bldg. 
| Find sut ail about it! p 
RUSH COUPON! ww» Kansas City, MO. 64111 


iFREE! — BELSAW INSTITUTE 

Ix] 110H Field Bldg. Kansas City, Mo. 64111 I 

| =" | Please rush FREE Book "Keys to your Future." 
YOUR 

| шый кйш Е 

| Teils how І 

Ж 1 

і Locksmith. ADDRESS i 
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[| im the I 
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CONSOLETTE 11 SPINET 


assemble any of these 


—and save 50% off store prices. 


This coupon will bring you the 


fascinating Schober color cata- 
log which describes the organs 
and shows you how easy it is to 
assemble them from Schober's 
complete kits. Include $1 if you 
want a 12-inch demo record. 


The КЕЛҮ, Organ Corp., Dept. Р5-119 | 
43 West 61st Street, "oir York, М.Ү. 10023 E] 
O Please send me the Schober Organ Kit à 

Catalog. 
О Enclosed is my $1 for the 12-inch demo n 
record. i 
Name i 
Address M 
City State. — Zip 1 
Р 


DO-IT- 


YOURSELF 


FINE GRANDFATHER 
CLOCK KITS 


STARTING UNDER 


3220 


(including movement 
and dial) 

* Factory direct 
prices 

е Heirloom quality 

e Solid 3/," hard- 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 

* Easy to assemble, 
parts pre-cut 

e Solid brass West 
German chiming 
movements 

e Money back 
guarantee 

e Prompt shipment 


MASTER CHARGE and | 
BANKAMERICARD/VISA 
ACCEPTED 


Write for FREE 
color catalog 


EMPEROR?’ 


CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 9330 Emperor Industrial Park 
Fairhope, Alabama 36532 


BUILD YOUR OWN TENNIS 
COURT FOR LESS THAN $500 


—É Why wait inline for court time or pay 
ИЕШЕ high court fees. Play exciting action- 
= packed Paddle Tennis in your own 
Н backyard. Ideal racquet sport for 
your family and friends. Only 50° x 
BÜ' needed to build inexpensive clay 
court using local materials and 
ordinary tools. For complete 
postpaid plans, specs, materials list 
and U. S. Paddle Tennis Assoc. rules 

send $5.95 to: 

CUSTOM COURTS 

Box B6 — Coudersport, PA 16915 


THE ULTIMATE IN 


[POLICE SCANNER | 


SPARKY'S PRICE 
$184" 
Зи, expertise in space age computer lechnology now 


brings the versatility of a totally synthesized scanner within 


lanyones' reach. By merely touching the pressure pads, you 
can receive any one of 15,757 frequencies in the public ser- 


vice and amateur bands. You can search through entire bands| 
for an active frequency. You can continue 10 search or stop 


[and store the new frequency which will be automatically dis- 


played in the LED digital readout. The display will also inform 
ou of, Power Failures, All Channel Lockouts, Programming 

Enos and Scan Delay Function Status. The K100 covers 30 to 
50 mhz. 144 10 174 rahe and 44010512 mhz Use your Master- 
e, VISA card for faster service. Personal checks are 

held Тог bank clearance. Price does not include shipping 
charges. K100 has 10 Channels and a 1 Yr. factory warranty 


Order your Toll Free dial 1-800-255-6369 or write to us at 


SPARKY'S Home Electronic Center 
11489A Oak Park Mall, Overland Park, KS 66214 
Send $2” for our Electronic Products Catalog 


24 inch Band Saw cuts 
To center of 48 inches: 


24 inch 


| Roller guides 
» Upper & Lower 


Du-ers 24 inch Band saw gives the 
handyman the versatility of an industrial 
tool at a price he can afford. Du-er tools 
are fabricated of Heavy gauge steel. 30 
years experience has developed new 
engineering features in our full line at 
popular prices. F.O.B. Factory. _ 


A FULL LINE OF — 
RUGGED ALL STEEL bc 
24 inch Band Saw 
12 inch Band Saw . А 
10 x 36" Lathe — Ball/B. ... 89. 95 
3 inch Belt Sander — Ball/B. 24.95 
4 inch Belt Sander — Ball/B 39.95 
8 inch Tilting Arbor Saw .. 
10 inch Disc Sander 
1 inch Strip Sander . 
Deluxe Stand for all Tools .. 39.95 _ 
You can order direct from factory where 
there is no dealer • Free information. 
DU-ER TOOLS 
5448 Edina Industrial Blvd., 
Minneapolis, Minn. 55435 
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110 VOLT A.C. GENERATORS 


Fun and Freedom 
Ride away with your own silent exciting 
electric drive system. New patented non- 
polluting Pedalpower installs in minutes 
on the front wheel of any Bike or Trike. 
Allows easy pedaling when desired. Over 
20,000 sold. Powered by latest 12-volt 
battery, recharges at home. Ride 100 
miles for a dime. Be independent! 
Improve your health! Enjov the 
outdoors! Time payment plan available! 
MONEY BACK GUARANTEE. 
Call toll free: 800-257-7955* 
Or send todav for 
FREE ILLUSTRATED BOOKLET. 


General Engines Co. 
5331 Mantua Blvd. 
Sewell, N.J. 08080 
*In N.J.. Alaska, or HI. . 

Call Collect: (609) 468-0270 


For the first time ever—a non-commercial 
power hammer is available to homeowners. 
It’s the incredible new Remington Power 
Hammer—the answer to many of those 
impossible do-it-yourself jobs where an ordi- 
nary hammer would simply be too difficult 
to use. 


Lets you do the following home 

projects almost effortlessly: 

e Panel a room 

e Install shelving 

e Fasten hardware to concrete, masonry or steel 

• Hang mailboxes or shutters 

e Put up furring strips 

e Install electrical or water systems 

e Remodel or add on rooms 

e Put up 2x4 plates and studs 

e Attach fencing & gate hardware 

e Install porch or stair railings 

e Build a deck or patio 

e PLUS hundreds more home maintenance & home 
improvement projects 


Saves time, money and effort—/ime, because you 
can get the job done faster now that you've got the 
power to do it faster. 

Money, because you won't have to pay for outside 
help from professionals who will use a power 
hammer like this one! (The money you save by doing 
your own work will pay for the tool many times over!) 


Effort, because it has the incredible power to 
make the job easy on you. 


it's a complete kit, including: 

e World's lowest priced, lightest weight Remington 
Power Hammer 

e Six 1" Nails 

e Six 112" Nails 

e Six 2%" Nails 

e Nine Light Power Loads 

e Nine Medium Power Loads 

e PLUS, easy-to-read Instruction Booklet 


Safe and easy to use 

Merely "load" the Power Hammer with a light or 
medium power load and a 1", 1%” or 2%” nail 
(instruction booklet tells you what size is right for 
each job), press it down against the surfaces to be 
fastened together, strike the power tool with your 
ordinary hammer —and bang! The job is done with 
ease and speed and with the appearance of a profes- 
sional craftsman! 


1 
Pr پر‎ 
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Introducing the world's first 
POWER 
HAMMER 


specially designed for home use! 


Now just "shoot" a nail 
where it's impossible to drive one! 


e Fastens wood, metal or plastic to 
concrete, masonry or steel — 
attaches almost anything to anything! 


e No more drilling holes! 


Hammer away lor 15 days at our risk 

During our nationwide introduction of this amazing 
new power tool, we're offering the 37-piece 
Remington Power Hammer Kit exclusively by mail 
for only $39.95 plus $3.95 shipping & handling. If, 
after your 15-day trial, you are not completely satis- 
fied, we'll promptly and courteously refund your 
money. 

Using the Remington Power Hammer is like 
having a super-human hionic arm. You'll 
find it an indispensable power tool for your 
home workshop! Order yours today. 


І INTERNATIONAL Inc. 


B700 Waukegan Road Morton Grove, Illinois 60053 (3121 966-5510 


Call Today — Toll Free 
800-621-5559 (In Ill. 800-972-5858) 
24 Hours a Day — 7 Days A Week 


Clip & mail to: 
Cambridge International, Inc. Dept. PS 6 
8700 Waukegan Rd., Morton Grove, Ill. 60053 


о Please rush mê 
Power Hammer Kit(s) at just $39.95 plus 
$3.95 shipping & handling. (Ill. residents 
add 5% sales tax.) 


new Remington 


F 
| 
| 
| 
| 
| 
| Order Accessories now at money-saving 
| discount prices: Price How 
| | per box many? 
| i" Nails (box of 100) $ 8.50 
1%" Nails (box ої 100) $12.00. | — 
| $14.00 — 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


2%" Nails (box of 100) 
Light Loads (box of 100) $ 8.50 
Medium Loads 

(box of 100) 


$ 8.50 


Add $2.95 Shipping & Handling for Extra 
Accessories 


O Check or MO enclosed. Charge to: 
H ester Charge O American Express 
isa 


Account # Exp. Date 

Name 

Address 

City — Stale i MEN 
Signature 


®©Cambridge International, Inc. 1979 


y Outreaches 
and 


and other tools in Profitable f a Ans 
Business of Your Own any 


| Pole Saw! 
Be Your Own Boss! ! кене 


Turn your spare hours in the evening or weekends into 
extra dollars, this proven practical way—start your own Й. | 
money-making sharpening business—No selling or can- pg Tu. 
yassing—No experience required. pc 
You quickly learn how to sharpen these valu- 
able tools and many others. Excellent profits! 
We show you how to set up a business and 
keep it running profitably. Part time or full 
time. No special skills needed. 


FREE BOOK sexu 


coupon and you'll receive, at no € 
obligation, a booklet that describes 
in detail, the opportunities available 
(0 a person who owns his own saw 

and tool sharpening business. 


Fo 


Sharpen Saws HLL TREE Saw 


CLOSEUP OF 
PATENTED 
| CUTTING CABLE 


Easily clear branches hanging over roofs, windows, play areas, 
gardens and pools. Revolutionary new "saw оп a rope” cuts 
small and large branches, live or dead, up to 30’ and 
higher while you stand safely on the ground. New concept 
has flexible steel cutting cable with round carbon steel saw 
teeth. Cable is attached to control lines and safety sandba 
throwing weight. Simply toss weight over the branch you wan 
to cut down, cable automatically positions itself in place, 
and then pull alternately on each control line to saw down 
branch. Avoid the hazard of climbing ladders with a hand 
| saw or a chain saw. Avoid the expense of hiring a tree service. 
HOMEOWNER MODEL—3 Foot flexible steel cutting cable, two | 
25-ft. control lines. Total length 53-ft. $14.97 plus $2 shpg. | 


NY 


X MANUFACTURING CO 
^ 1729 Foley Building 
Minneapolis, Minnesota 55418 


MPA 


Р 


FOLEY MANUFACTURING CO. 
1728 Foley Building 


Please send me the free booklet "Opportunities 
In A Sharpening Business Of Your Own." 


Minneapolis, Minnesota 55418 Name DELUXE PROFESSIONAL MODEL—4 foot flexible steel cuttin 
Send Coupon Today or cable, two 45-ft. control lines. Total length 94-ft. PLUS ADDE 
CAU тон FAFE Address Phone | BONUS, 2 sturdy hand straps. $24.95 plus $3 shpg. 
س ڪڪ‎ Both models come complete with storage pouch, safety | 
1-800-328-7140 City _ State — лір throwing weight and instructions. 


| 
| 
| 
| 
| 
| 
| 
| 
send check ог М.О. 20 day money back guarantee, 
HOLST. INC oe PS-69, 1118 W. Lake, Box 370 | 
з , s awas City, Mich. 48763 | 


BUILD YOUR OWN 
DOME HOME 


Ехсер! Наман or Alaiki. Le mce mpa ee ee a y HER Sar lice Sing neat س س‎ 


BIN Jl ULA RS 


A = OUR BEST 
\ 
p SELLER! 


4\ 


GO ELECTRIC 


Travel electrically and ef- 
fortlessly with Patented, 
silent, ELECTA RIDE power 
on your bike. No aling 

required. Installs in minutes. Fits all bikes, 


E É. Whit 
T a 


= 


adult trikes. Recharges overnight. Travel 10 
miles for a penny. 6 Models. Money Back 
Guarantee. 


Cut 6" thick polystyrene panels, connect them to form the 
dome. apply steel mesh and 2" cement. You can bulld this 
beautiful, practically indestructible dome, 33° diameter, 17° 
high for appr. $1900. 

Use the spacious, richly insulated, super energy saving dome 
for cottage or permanent home. 

Let us tell you how in our book entitled: “BUILD YOUR OWN 
GEODESIC DOME'' 


Send €4.00 to: 
КЕТҮ HOUSE ENGINEERING 
P.O, Box 430253, South Miami Florida 33143 


FREE BROCHURE 


PALMER INDUSTRIES 
P.O. Box 707K 
Endicott, N.Y. 13760 


ONLY | 
$69.95 I E 


from EDMUND 

E n SCIENTIFIC 
Bright, clear images...that's what you can 
expect from these 7 x 50 binoculars. Great 
for boating, hunting & stadium sports. 
Fully coated optics, center focusing, neck 
strap, carry case and a wide 372' field of 
view at 1000 yards! Backed by our 30-day, 
money-back guarantee! 


(1979 Edmund Scientific Со, Aa мо 129 
—LL.ÉB-.]4 MS 8  — Tm" — (1 8] ЕЕЕ 


TA EDMUND SCIENTIFIC CO. 


| nm Dept. N-12, Edscorp Bldg. Barrington, N.J. 08007 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


TUNE ТОНИ GATOS 


This new invention is ideal for every guitarist ... begin- 
ner or professional. Six precision tuned ceeds make 
exact tuning a snap. dust clamp onto vour guitar, 
then adjust the strings. When the proper pitch is 
reached, the corresponding reed vibrates. Just as 
easy as that! Ideal for 


= 25 ft. $16.95 
4 + $1.30 shipping 


NOW! MAKE YOUR OWN BADGES 
BIG PROFITS, FUN, TOO! 


Fill constant demand for colorful, plastic- 
protected, metal pin-back 


LI YES! Please send me 1 7x50 Binoculars 
priced at $69.95 each plus $1.00 service and han- 
dling charge. (N.J. residents add 5% stata sales tax.) 

Enclosedismy © Check COMO. $ |. 

Please charge my [1 Am. Exp. (Visa L MC 


malls, fairs, Take or- 
ders from 


schools. Parts cost just 
pennies each. Fun 


bands or combos. Tunes : and for you, 
ТРУ all instruments to exactly Card No — 0 0 0 0o — ll o 0 0 O - à creating ges or you 
ee same pitch. Gift Boxed. Interbank No. Date | or ites zamin buton and кешш о send 
т NN $8.95 plus $1 | | Signature сопак die press color-coded dies, ong | TEE 
с © а onee Kaak PALANTA Name (print) dozen parts, illustrated instructions. I— 
ED SALE Studio 854-G, Grand Island, Fla. 32735 | | Address NEW COLOR CATALOG (ON AND 


City 


BADGE-A-MINIT, Ltd. Box 618, Dept PS-69, LaSalle, IL 61301 
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Introducing... 


Fresh-Air 


The only electronic air freshener approved by (y 


Now, through this exclusive scientific breakthrough, indoorair can be 
purified in exactly the same way outdoor air is purified by lightning during 


a thunderstorm. 


Think of that sweet "country fresh air” smell 
following a thunderstorm. That's actually the 
absence of odor. The electrical activity in the 
air created by lightning adds a small nega- 
tively-charged electron to each oxygen mol- 
ecule in the air. Science has long recognized 
the miracle of this phenomenon known as 
ionization. Amazingly, theseionized molecules 
combine with any odor-bearing molecules in 
the air — destorying them. 

The Environ-air unit's patented process 
electrostatically creates these same nega- 
tively-charged oxygen molecules that per- 
meate any enclosed space and attract odor 
molecules like a magnet until they're totally 
"neutralized." 


BEFORE ENVIRON-AIRE 

There were two ways to control odors: Dilute 
— constantly recycle fresh air to dilute odor 
molecules or deodorize —constantly mask 
odor with a heavy perfumy scent. Now, with 
Environ-air, there's a third, more effective 
and highly scientific way. Andthat'sto destory 
all organic odor molecules electronically. 


WHAT THE ENVIRON-AIRE IS NOT 

It's not a one-shot cover-up. It doesn't mask 
odors—it destroys them electronically. And 
it kills tough odors continuously —not tem- 
porarily like sprays, wicks, stick-ons, etc. 
There are never any chemicals to buy, bulbs 
to burn out or filters to replace. The unit uses 
pay as much electricity as a 25-watt light 

ulb. 


WHAT IT IS 

The Environ-aire is acontinuous air-cleansing 
rocess so unique it's patented. It uses the 
atest in space-age electronic technology to 

create the first energy and cost-efficient air 

‘purification system for the home. Even in a 


smoke-filled room, you will be breathing only 
clean, fresh air all day long. 


FORCED AIR—THE MOST IMPORTANT 
NEW FEATURE INNOVATION 

One of the secrets of this new system is that it 
keeps the ionized air in constant motion. The 
Environ-aire is the only electronic air fresh- 
ener that continuously "pumps out" ionized 
Oxygen molecules into the air, parpaing 
every square inch of space —ready to attac 
and deactivate any odor-causing molecules 
instantaneously. Keeping the ionized air cir- 
culating is such an important factor that so- 
called "space age" air fresheners without it 
are truly outdated. Without it, odor-killing 
molecules simply fall to the ground near the 
unit, rendering them useless against odors. 


A DUST-FREE ENVIRONMENT: 

AN UNEXPECTED BONUS 

The Environ-aire also de-activates dust parti- 
cles suspended in the air. The ionized oxygen 
pumped into your room will attach itself to 
any impurities in the air, causing them to fall 
to the ground. Ahhhh...what's left is pure, 
clean air. 


PROVEN EFFECTIVE IN HOSPITALS, 

FISH MARKETS, PET SHOPS & MORE 

Prior to this special introduction to con- 
sumers, hundreds of Environ-aire units were 
used by businesses with their own peculiar 
odor problems. After using it for over 8 months 
they found it to be the only answer to annoy- 
ing, persistent odors. Why? Because it out- 
pee other systems in what it does and 

ow it does it. 


TO USE IT IS TO LOVE IT 

You will feel the difference immediately. The 
Environ-aire will cleanse any 20' x 20' room of 
odor-causing molecules within just 5 minutes! 


€: CAMBRIDGE INTERNATIONAL, Inc. 


Dept. PS-6- 


8700 Waukegan Road Morton Grove, Illinois 60053 (312) 966-5510 


5 UNBREAKABLE PROMISES WE MAKE TO YOU 


We promise that each exciting product we introduce to you has been carefully evaluated. 
and judged by an independent panel of consumers and found to be: | 


1. A genuine value at a special price 


2. Made of only the finest quality components 


3. Covered by the manufacturer's own warranty plus our added 30-day money-back 


guarantee 


U.S. Government Patent No. 3,925,673 


Imagine how exhilarated you'll feel with a 
fresh supply of ionized oxygen surrounding 
you day and night! 


CLEAR THE AIR ONCE AND FOR ALL 

In the kitchen...bathroom...basement... 
nursery...pet areas...smoke-filled offices. 
Use it anywhere stale, musty, offensive or 
pungent odors are a problem. The attractive 
wood-grain unit is compact — 10" x 6" x 4' deep 
—and lightweight—only 8 pounds. It can be 
wall mounted as an inconspicuous permanent 
fixture where annoying odors tend to ac- 
cumulate. Or, it can be moved from place to 
place as needed, taking up little space on a 
shelf or floor. And installing it is simple —just 
plug it in. It uses regular household current. 


LET YOUR NOSE PROVE ITS 
EFFECTIVENESS IN YOUR HOME 

OR OFFICE 

The Environ-aire may sound too good to be 
true. That's why we offer a 30-day trial period 
and ask you to really give it a workout. For 
starters, simply turn the unit on, then cutup a 
big, juicy onion. No tears. No smell. 


SOLIDLY BACKED 

If yina goes wrong with your unit during 
the first year Environmental Electronics Cor- 
poration will repair it —without charge. 
Although the Environ-aire is built to last and 
be virtually maintenance free, it's still nice to 
know the manufacturer is service conscious. 


SPECIAL INTRODUCTORY PRICE 

The Environ-aire is manufactured for Cam- 
bridge International by EEC. We are offering 
this exciting new product directly to our cus- 
tomers exclusively through the mail for only 
$99.95 duringournationalintroduction. Order 

one at no obligation today. 


Clip and mail to: 


| [] Please rush me 


| Cambridge International, Inc. Dept. PS-6 
8700 Waukegan Rd., Morton Grove, IIl. 60053 


Environ-aire unit(s) at just $99.95 each plus $5.00 


shipping & handling. (Ill. residents add 5% tax.) | understand that if | am not 
| absolutely satisfied with my purchase, | may return it within 30 days for a 
prompt and courteous refund. 


| C Check or MO enclosed. Г] Charge to: Г] Visa O Master Charge 


4. Excellent enough to earn government approvals or UL listings (when applicable) | 


5. Developed from the most advanced technology available | pe je —'  — онен 
Credit Card Customers call Operator #214 4 EUER 
on our toll-free number 800-241-8444 | ——— »—. — À ЕСА 
(In GA. call 1-800-323-9123) | Signature. ——  . aT ы OP ENTE DN کے ا‎ __ 204 


© CAMBRIDGE INTERNATIONAL, INC. 1978 


STOPS YOUR 
ROOF LEAK 


In Just 5 Minutes! 
b 

It's pouring rain and your warm, dry home is 
invaded by a slow drip, drip, drip of water leak- 
ing through your roof. You call your local 
roofer and are shocked to learn how much 
roofing repairs cost these days. i; 

While you wait for the next rain to come, 
the wife is worried about the new sofa being 
ruined from the down pour of rain water... 
from your leaky roof.. 

But, now at last, the new and truly revolu- 
tionary U.S. Polycoat Roof Coating! Imagine! 
A coating so efficient, so unique, that it water- 
proofs and protects your roof from rains or 
snow all year long. U.S. POLYCOAT can be 
brushed or rolled on over aimost any surface 
and dries to a rubber sheet-like film in minutes 
—no heating—no mixing—use straight from 
the can. U.S. Polycoat adheres to asphalt 
shingles, rolled roofing, wood, brick, plywood, 
cement, tar, aluminum, metal, asbestos, insula- 
tion board and even urethane foam. U.S. Polycoat comes in seven colors to 
match your roof. 

U.S. Polycoat protects driveways, sidewalls, patios, mobile homes and 
parking areas, too. But, if your roof is leaking send for U.S. Polycoat today. 
You'll have a worry-free waterproof roof that will last for years and years. 
Waterproof with U.S. Polycoat before you insulate! 


U.S. POLYCOAT, INC., 2928 Maimo Drive Arlington Heights, IIl. 60005 « (312) 364-5010 
—MAIL TODAY -——— 


TER SS ee ee ee ee ee, ee GOES FE 


U.S. POLYCOAT, INC. Dept. PS69 

2928 Malmo Drive • Arlington Heights, Ill. 60005 - 

Gentlemen: Please rush me gallons of U.S. Polycoat. 

Г] 1 Gal.-$13.95 O 2 Gal.-$26.40 O 5 Gal. Bucket-$63.50 Include $1.50 Per Gallon for 
Postage and Handling. Enclosed is Г] Check O Money Order for total of $  — — [ Charge my 
order to: Г] VISA/BankAmericard Г] Master Charge Acct. No. Exp. Date. 
Color: О Clear О Silver O Black О White O Green O Red O Brown 


One gallon covers approx. 50to 100 square feet. Two gallons covers approx. 100 to 200 square feet. Five gallons cover 
approx. 250 to 500 square feet. Coverage depends on type of surface. 


Print Name 


Address 
Zip 
DEALER AND APPLICATORS INQUIRIES INVITED ° (312) 364-5010 © 1979, U.S. Polycoat 
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He saved К. 
$1000. ! 
You сап too! 


Easy-to-build semi-kit can save you money. Engine is 
completely assembled; frame is welded and painted. 
b. ou ha bolt everything together (using common 
tools and our 22"х 34" fully illustrated in- 
struction sheet) and start hauling! 


e 11 H.P. Briggs & Stratton engine 


А гуй 
E 
m 


Uv ! ga 


lc © Automatic transmission with forward and reverse. 


7 e Electric start standard. 


e Full, one-quarter ton payload capacity. 
= e Dumping bed measures 4412" x40" x11". 
à e Electric powered model also available. 


$ Carl Heald, Inc., 
Dept. PS-96 P.O. Box 1148, 
Benton Harbor, Michigan 49022. 


For your FREE 
color brochure write: іў E 
or phone (616) 849-3400. ч & 


“se Hydraulic disc brakes with parking valve standard. 


zm purum Comm] aln. Banca: TE [RT Ue qu. qe гнаг e e. pamm qm 


А BUSINESS OF YOUR OWN 


REPAIR HYDRAULIC JACKS 
Earn while you learn at home. Millions of 
jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW. Start 
spare time in your basement or garage. 
Big opportunity for mechanics. 

Write for folder No. PS6, and free bonus offer. 


HYDRAULIC JACK REPAIR MANUAL CO., INC. 


G.P.0. BOX Ja STATEN ISLAND, N.Y. 10314. 


эы HOT AIR ENGINE 

` Precision working model of the famous 
1880 Ericsson Engine 3*4" Bore 1" 
Stroke 1/100 Н.Р. at 800 R.P.M. All 
levers and frame intricately cast. Uses 


wag 4 po info. $0.50. Plans 
specs $2. 00. Assembled and 
Need n 95 plus $3.00 Post. Check 


- as Ebo Motor ind. Ltd. P.O. Box 934 
Guelph Ont. Canada N1H 6M6 


BASEMENT TOILET 


Flushes up to existing sewer or septic 
tank by powerful, self-contained pump 
operated by normal water pressure. No lg 
digging up floors. Clog resistant, easily I 
installed. Make basement into game 
room, den, apartment with private bath. 
Write for free literature. Dealer inquiries invited. 


DOSS MFG. Dept J-26, Box 10947, Houston, Texas 77018 


aweek, spare time, at home mak- 
“eee, uses. Hundreds of prospects—ev- 
names, addresses, notices, prices, ete., 
— 7? less than bank rates. Write for free facts, 
Rubber Stamp Div., 
and ecording Sy stem 


Make Rubber Stamps for BIG PAY 
ing rubber stamps for offices, fac- 
erywhere. Rightin your own com- 
vem nj in minutes with table- -top machine. We 
© salesman will 
"R- 3-1Е, Chicago 60526 
Eliminate those obscene telep бее calls 


€ Need more money? Earn $60-§75 
tories, individuals. Hundreds of 
JU munity. Turn out special stampa for 
furnish evervthing and help finance you, at 
1512 Jarvis, Dept. 
Telephone fing. 
Retail Price 
$279" 


Model 1400 is a low cost telephone answer and recording 
system md "Positive Call Control", which allows the user 
to rewind or fast forward to any individual message on the tape. 
It features variable outgoing announcement length between j 
2 to 20 seconds. The channel index keeps track of calls] 
received-up to 20 messages of 30 seconds in length. A ring 
delay switch adjusts to answer on one of four rings. The con- 
venient volume control allows the user to monitor incomi 
calls and TOUT ortance, alim- 


| Ks -800-255-6369 
Sparky’s Home Electronic Center 
11489A, Oak Park Mall 


Overland Park, Kansas 66214 
Send $2? for our Electronic Products Catalog 


INSULATE WINDOWS 
WITH SPACE AGE LINER 


SILVER LINING 
TES . 


riri‏ اق ی 
of sun's heal out.‏ 


e mme] [Ча 


Nus a UP. 


ROLLER SHADES AVAILABLE ALSO 
WIND-N-SUN 
SHIELD 
1024 5. HARBOR CITY BLVD. 


P.0. BOX 1434 EG 
MELBOURNE, FLORIDA 32935 


Calta дегеп eng 
Pleated panels 
36" wide, 95° om. 
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MUST LIQUIDATE! 
AT FAR BELOW DEALER COST! 
Luster DIRT BUSTER 


LUSTER 
Pressure-spray Cleaning Machine 


CLEAN CAR, TRUCK ENGINES! 
Spray the engines with degreaser to 
loosen grime. Then use high pres- 
| sure spray to blast it off. Engines 
Stay cleaner, smoother running. 


| WASH CARS, TRUCKS, ETC.! 
It's your own private car wash ma- 
chine! You'll be the envy of the 
| neighborhood. And think of all the 
money you'll save on car washes. 


FARM EQUIPMENT and BARNS! 
Equipment works better,lastslong- 
er if kept clean. Farm animals stay 


e Portable and powerful! Over 500 Ibs. pres- 
sure at tip of 38" pistol-grip spray wand! 

e Self-contained % h.p. 110V motor and 
high pressure pump! Bia жый. 
e Fingertip controls for E? conair 
wash/rinse cycles! P 
* Sprays fertilizer, 

solution too! 


FERTILIZE LAWN & GARDEN! 
| Mix a 5-gal. container of Foliage 

Food liquid and fertilize 4000 sq. 
healthier in clean quarters. Let the 


| ft. It's fun! Saves you plenty of 
Dirt Buster help до it fast and easy! | money over the years. 


Sturdy handle for easy pushing. 


"и 


Fingertip control 
for on/off, wash, 
rinse. ^ 


Extra long, 
high-pressure 
hose. 


TO CLEAN ANYTHING! 

High pressure spray gives tremen- 
dous "scrubbing" action! Com- 
bined with heavy-duty detergent 
you get a fast, super clean job! 


niu coe 


38"' long wand. 


Pistol grip 


y handle 


Turn 
nozzle - 
for fan 
xa 118.86 
or Jet OF CHEMICALS 
stream, 
| | ` WITH DIRT BUSTER 
Over Plenty more available 
500 Ibs. on peeled pe at HALT 4 
RICE! cases 
Бар to be liquidated іп 
prey: case lots. To order 
; more, just call 
suelo Toll-Free. 
plugs 
into 110V motor 
110V and high- — 
outlet. pressure YOU BUY 


Swivel wheel 
for easy 
turning. 


Sturdy, ~ pump inside. 
compact 


design. 


DIRT BUSTER- Regula $779.79 
YOU GET FREE: 


UR EO ani $6.95ea. 41.70 


Six к 


FOLIAGE FOOD 
Four 1-gal. cartons worth $8.79 ea. 35.16 


Oe гада 


Big, thick | 
wheels ——— 
roll easily. 


A superior quality machine! Made by Blue Luster... 
the company whose excellent products have been 
doing tough cleaning jobs for over 35 years! 


The amazing Dirt Buster tackles the dirtiest, toughest jobs with | | 
AROUND THE HOME a perfect mix of heavy-duty detergent and powerful water pres- TOTAL 
e Cars, trucks, vans sure! [t makes short, easy work of any cleaning chore, | 
e Patios, grills, swim pools Compact and portable. Rolls around easily on thick, sturdy VALUE 
è Boats, canoes, trailers | wheels. Contains a 5/8 h.p. motor with electric cord that plugs | 
e Screens, windows, walls into any standard 110V outlet. Water hose attaches to standard | 
Driveways, garage floors water line, High pressure pump under the hood produces over NOW While th ey vpn 
e Strip off loose paint 500 Ibs. pressure at nozzle tip. That's plenty of power to blast | "» 
ON THE FARM away caked-on dirt, mud, grime. | 
e Trucks and truck beds 3B" long wand has pistol grip handle with fingertip control for 
è Tractors and wagons on/off/wash/rinse. Big 5-gallon container holds plenty of deter- 
e Farm machinery gent or fertilizer. Adjustable nozzle switches from fan spray to 
e Livestock quarters high-powered jet stream for tough cleaning jobs. Once you use 
è Poultry bins it, you'll wish you had one years sooner! But hurry! We have a 
e Dairy housing & floors very limited quantity. So place your order right away. 
* Hog sheds, storage bins $118.86 ° of various chemicals FREE with order of Dirt Buster! 
COMMERCIAL USES Plenty of additional chemicals available at HALF PRICE! Over 


© Garages, service stations 14,000 cases being liquidated. Call Toll-Free to order more. 


| stat $ 
2 Driven areas tan bins ask questions: f NONG ТОНГ Об. 1-800-326-5082 


Shipped freight collect, Phone our Toll-Free 
number for shipping charge to your city. 


* Meatpacking, bottling plants p " «X — Minnesota | ' =- =u Y 
е Dog kennels, animal cages А [сс re iy eee ee ee PAM 
e General industrial cleanup E) | VISA — ч alec, |C. O.M.B. Co. Authorized Liquidators 

"Eo IES 


| 3258 Minnehaha Ave. S. / Minneapolis, Minn. 55406 
| Enclosed is my check or money order for $329,00. Please send the Dirt 
Buster plus all the FREE detergent, engine degreaser and foliage food. 
C. O. M. В. Со. I Ship it freight collect. | will pay shipping charges to the driver. 
| PLEASE PRINT CLEARLY: 
AUTHORIZED LIQUIDATORS of Bankruptcy | Name 
Merchandise and Manufacturers' Overproduction 


3258 MINNEHAHA AVE. S., MINNEAPOLIS, MINN. 


|| Address 
Phone: !612) 729-2345 / Toll-Free: 800-328-5082 | City ————————— ——— —— —— State ZIP 


TIME or 
FULLTIME 


On our 


30-DAY 
FREE 


Shop. No selling... 


OFFER e, 2029 


- Knives, Scissors, 


all cutting edges. 


иш» | bl 


* YES, [ ]  BELSAW, 7008 Field Bidg., Kansas City, Mo. BAH e 
e please send me the FREE BOOK that gives full details, 


LL] 

e Мате 
E 

е Address 
LJ 

ө Ci 


Piassa Print 


ا 
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You risk nothing by accepting 
this offer to see how easily 
ou can turn your spare time ' 
nto Cash Profite with your 
own Complete Sharpening 
no pre- 
| vious experience needed. Our 
TRIAL famous Sharp-All and show- 
how instruction set you up to 
j , ] a 
ning Saws, — 
| awnmowers, 
Shop and Garden Tools . 


à. 4 ber nd 
Send for all the facts! 


BM Our Free Book tells 
how to start а profit- 
lifetime home 
sharpening business, 
how we hel 
Ий | | how we'll finance you. 
Send for FREE details -mail coupon below or postcard TODAY! 


BELSAW SHARP-ALL CO., 780N Field Bldg. Kansas City, Mo.64111 
No Obligation...No Salesman Will Call 


2 


M 


you grow, 


22002022 ЕЕЕ 


Passenger-carrying Steam 
Launches being built and 
restored today . 


| SM ALL Steam powered radio 
controlled model boats. 


| Hulls and steam engines from 
the plans and instructions or from kits 
offered by suppliers in LIVE STEAM Magazine 
July 1979 issue is special | 


STEAMBOAT ISSUE 


Subscribe now! $16.00 per year in U.S.A. - 
$18.00 per year in Other Countries. For Credit 
Card subscription orders ONLY phone Toll- 
Free night or day 1-800-824-7888 Operator 379. / 
California only 1-800-852-7777. 


JLIVE STEAM ! 
М} Box 581-C, Traverse City, MI49684 \ 


MP 
N 
A| 


N 


eet 


I Print For Profit 


| Cards, Stationery, Envel , Adv- 
ertising, labels, tickets, Q. S.L. cards 
announcements, greeting, aympathy 
prayer cards, tags, etc. Save money, 
Own a Printing Business 


s We supply everything direct from 
ПР factory only. Easily followed rules, 
Also raised нп like engraving. 
Have home Non A d toineome. Send 
25е for catalog. KELSEY PRESSES 


79-CF, Meriden, Conn. 06450 


Portable Steam Cleaner 
Steam in 60 seconds 
CLEAN: 
Engines, Air Filters, Lawn Mowers. 
3 year guarantee on fire box, coils. Uses 


liquid soap, propane fired. Weight 120 Ibs. 
Auxiliary pump required on low water | 
pressure. 


WEDCO MFG. INC., Dept. 5-8, 


# Scott Lane e Box D, Jackson, WY. 83001 


P 


SAVE 


on a famous 
TROY-BILT Tiller! ; 


вњ — 


Am 5 


ONE HAND! 


"Off Season Savings" now in effect! Right 
now is the best time ever to learn about the 
amazing TROY-BILT Roto Tiller-Power Composter 
...the “breakthrough” machine that's allow- 
ing anyone — of any age — with any soil —to easily 
have a fabulously fertile, productive garden! For 
free complete details, prices, write today to: 

TROY-BILT Tillers, Dept. 90026 — 
102nd St. & 9th Ave., Troy, NY 12180. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


“HOW TO FIBERGLASS BOATS" - 


New Book - $6.95. GLEN-L, 9152 | 
Ae + Шы: Dept. BS, Bellflower, CA | 


EVINRUDE 1978 Bargains . . all 
sizes . , $1.00 handling. . & 
McCulloch parts . . Electra Marine, 610 
Merrick Road, Lynbrook, NY 11563. 


BOATLIFTS, Davits, Railways, 
Docks, Piers, Flotation, Trailer Ac- 
cessories, Kits, Material, Plans, De- 
tails Free, Catalog $3.00 refundable. 


Waterfront Equipment and Hardware 
зголе. 104Е Annapolis, Annapolis, MD 


SAILBOAT Kits - Save Half, Trailer- 
able, factory molded fiberglass. 16' - 
$1395; 21' - $2337: 26' - $3265; 


30' - $8110. Hull deck assembled - | 


you install interior. Terms. Free color 
catalog. Luger, Dept. AC-7T9, 3800 
West Highway 13, Burnsville, MN 
55337. 


SCOTT McCulloch, Firestone, Sears, 
Outboard Parts. Nicholls' Marine, 278 
Ладага, Fort Erie, Ont., Canada L2A 


BOATKITS - PLANS - PATTERNS - FRAME- 
PACS - FIBERGLASS - MATERIALS - *'World's 
largest Catalogues'" - 300 ''ONEOFF'' DE- 
SIGNS - 8' - 80' - in fiberglass - plywood - 
steel - aluminum - POWERBOATS - inboards 
- outboards - jets - cruisers - Sportsfishers - 
houseboats - hydroplanes - tunnell - run- 
abouts - SAILBOATS - Daysailers - Trailer- 
sailers - motorsailers - multihulls - (KYACK 
- CANOES - 40 models) - BOATBUILDERS 
MATERIALS - Hardware - fastenings - sails - 
mastrigging - plywood - books - SPECIAL 
SECTION on FIBERGLASS - resins - foams 
- epoxies - polyesters - mats - cloth - C-flex 
- Airex etc. CATALOGUES $1.00 - (With 
Boatbuilder's Guide $2.00) - CLARKCRAFT - 
16-5 Aqualane, Tonawanda, New York 14150, 


ша — 


айы. Tin 


CAROLINA DORY/SKIFF 


(20 MPH/20HP 25 MPH/35HP) 


Builders Plans only $10.00 Alr Mall 
$12.00. Free Plan ‘Gloucester Gull Row- 
ing Dory with 180 page Portfollo 48 Plans | 
15/45 ft. Dories, Sharples & Skifs, Power 
& Sail. Action Photos & Dory Lore, only 
$8.00 Alr Mall $10.00 
TEXAS DORY BOAT PLANS 
Box 720 Galveston. Texas 77553 


BOAT PLANS - FRAME KITS - FULL SIZE 


PATTERNS - HUGE 128 page catalog! Power- 
boats - Sailboats - Inboards - Outboards - 
Jets - Cruisers - Houseboats - Runabouts - 
Dories - Workboats - Hydroplanes - Tunnels - 
Pontoons - 8’ to 49°. LOW COST, HIGH 
QUALITY plans for over 25 years. Easy, 
proven methods especially for amateurs in- 
clude step-by-step pictorial | 
BOATBUILDING SUPPLIES - Fastenings - 
Fiberglass - Resins - Glues - Hardware - 
Equipment - Boat Trailer Plans - Boating 
books. Send $1.00 ($2 CANADA) for catalog 
plus FREE "''BOATBUILDING SUPPLIES” 
brochure. 

GLEN-L MARINE | 

9152 Rosecrans, Dept. SP 

Bellflower, CA 907 


7 AUTOMOBILES 


OWN and drive a new car free! New, 
easy system that works! Free informa- 
tion.  Super-Car Publications, Вох 
28101, St, Louis, MO 63119. 


RETUNING FOR MAXIMUM ECONOMY 
Average mileage increase 55%, horse- 


power 5.10%. Details FREE. Tech- 
"Ur Td Box 1688C, Columbia, MO 


n— — 0l - —À— - 


instructions. | 


GASOLINE EMERGENCY LIFE AND 
ENERGY SAVER. Simple to make. 
Diagrams and Instructions $6.00. Hack 
BERTI 4363 East Ilinois, Tucson, AZ 


SIRENS, 
Catalogue, 


Lights, Free 
2212E Shannondale, 


Emergency 
NSA, 


Libertyville, IL 60048. 


SAVE MONEY ON GASOLINE 
NEW Directory locates 1,200 cut- 
rate gas stations along U.S. high- 
Ways. $2.50 postpaid. MONEYBACK 
GUARANTEE. RMS, P.O. Box 20995, 


Billings, MT 59104. 


IMPROVE Gasoline Mileage.  In- 
formative booklet shows = 
ways to better mileage. $2.9 
Mileage, P.O. Box 15338M, 
delphia, PA 19111. 


EVERYMANS' Guide To Buying A 
Good Used Car! By Certified Mechanic! 
$5.00. Car, Route 2, Box 304, Antioch, 
IL 60002. 


COMPUTERIZE your car with multi- 


| function minicomputer. Free brochure. 


Computer, Box 389, Ventura, CA 
93001. _ | 
2 AUTO SUPPLIES & 


EQUIPMENT 


ALTERNATOR Generator Rebuilding 
Book, Details: Hedelund Engineering, 
som Barkentine, Las Vegas, NV 


MILEAGE increased up to 20%. 
NEW Micro-Lon with Teflon® saves 
you money and your engine. Single 
permanent treatment increases mileage, 
horsepower, compression. GUARAN- 
TEED. Only $9.95 postpaid. National 
Energy, 186N Seaside, Milford, CT 
06460. 

LIQUID TEFLON - Engine Oil Addi- 
tive, Reduces Wear. Increases Engine 
Life. Performance and Gasoline Mile- 
age. Guaranteed, Distributorships 
Available. Send $9.95 postpaid. Teflon 
сватат, Box 1582, Еа Toro, 


—— ———Á— 7р 


| Ore. 97208 Send 
PLUGS @ $4.95 each to | 


| City 


СА | 


HYDRAULIC JACK repair kits, parts 
and supplies, Catalog $1.00. Hydraulic 
Jack Packing & Tool Co., General P.O. 
Box 3, Staten Island, NY 10314. 


KLEAN-A-PLUG 
Tool Kit 


Contains brush, file, gap gauge 
and refillable (non-flammable) 
і 
| 


liquid cleaner. For oil, carbon 
and water fouled spark plugs 
and ignition systems. 


| Мате 


State Zip 


| 
| 
| Address | 
|o ———— was ыы | 
| 
| 


| Check or money order for $ 


or VISA # | 
MasterCharge # —€— 


WINCH OWNERS! Stuck? Get a 
“QUICK HOLD" ground anchoring sys- 
m. Send $54.95 or Write Quick Hold, 
1008 Maple Way, Rock Springs, WY 
82901 for Details. 


OIL CHANGER! 12 Volt, 1 Year 
Warranty. Complete Kit for Cars. 
| Back Guarantee. DETAILS, 
Boulevard Knolls, Dept. S6, 6 Rich- 
a Boulevard, Poughkeepsie, 


TIRES, All-Season Radial. Free Price 
List. G.P. Sales Co., P.O. Box 291, 
White Marsh, MD 21162. 


3 AUTO TRAILERS & 
CAMPERS 


BUILD-IT-YOURSELF - Campers - 
Trailers - Fifth Wheels - Motorhomes - 
Pickup Covers - Camping Trailers - 
Kits - Plans - Full Size Patterns - 
(Van Conversion Plans $5.00) - Send 
$1.00 for R-V KITS/EQUIPMENT cata- 
log. GLEN-L RV'S, 9152PS Rosecrans, 
Bellflower, CA 90706. 


UTILITY TRAILERS, CAR TRAIL- 
ERS. Lightweight, gas saving, Precut 
ready-to-weld kits; also fullv assem- 
bled. Send $2.50 for Catalog & Towing 
Tips. IRD Trailers, 1326 Santa Anita 
,G-5, S. El Monte, CA 91733. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


SAVE ON PARTSII Order by mail 
get it wholesale. Your order shipped 
within 24 hours! FREE 145 page cata- 
log. MFG Supply. Box 157PS, Dorches- 
ter, WI 54425, 


5 AVIATION 


AIRBOAT Propellers, Hubs, Engines, 
Mounts, Catalog $2.00. Airboats, In- 
corporated, 3855 Miller Ave.. 
Worth, TX 76119. 


SPORTSPLANES, 
TERS, MOTORIZED-HANGGLIDERS, 
Plans/Kits/Complete, Many types. Cat- 
alog $3.00. LFP, Dept. C, Box 19828, 
Houston, TX 717024 


MOTORIZED HANG GLIDERS — 


Industr Leader. Hundreds flying 
worldwide! Complete ^ motorgliders, 
kits, propellers, accessories.  Cata- 


log/photos $5.00. Rotec Engineering, 
Box 124, Duncanville, TX 75116. Р 


BOOMERANGS - INCREDIBLE RE- 
TURNI Exciting sport. Order Free cata- 
log — Amazing designs! Boomerang- 
Man, 312 Park, Monroe, LA 71201. 


ee сып сс NN 
WEEDHOPPER—ULTIMATE FUN MACHINE! 


High performance 
ultralight plane; 40 
hour construction 
time; complete kit 
$2495.00; carries 220 
b up to 50 mph! Send 


| 
$5.00 for info-pak to: 
WEEDHOPPER OF UTAH, INC. 
Dept. Р512 Вох 2253, Ogden, UT 84404 


5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools, Lawnmower 
engine powered, Carries one man plus. 
Flies over land /snow /water, Com: 


plete plans and booklet, $7.95. Aero- 
DUUM s, Box 5118PS, Clinton, NJ 


HOVERCRAFT Plans. All Sizes: Cat- 
alog $1.00, Universal Hovercraft, Box 
281, Cordova, IL 61242. 


6 ASTRONAUTICS 


BUILD Model Rocket Engines for 
Less than 5c. All Sizes, Complete Plans 
and Instructions $6.95, Peadco, Route 
2, Box 2173, Sunnyside, WA 98944. 


NY | 


MINI-HELICOP- 


C SIFI 


OPPORTUNITY MART 


CLASSIFIED ADS $5.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case. Other bold cap words, $1 per 
word extra. Bold headline or white space, $22 per line. 
CLASSIFIED-DISPLAY $280 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete 
name and street address for our records, 


CLOSING DATE for August issue (on Sale July 15) is May 
30. Send orders to Mary C. Ansbro, Classified Adv. Mgr., 
Popular Science, 380 Madison Avenue, New York, NY 


10017. 

ANTIGRAVITY Propulsion Device, 
Free Brochure. RDA, Box &73-N, 
Concord, NC 28025. 

11 DO-IT-YOURSELF 

DISCO Revolving Flashing Lights, 


Building Plans, $10.00, Lights, 267 


Norwood Ave., Warwick, RI 02888, 


PARQUET STRIPS create beautiful 
wood designs on walls, tables, doors, 
cabinets, Easily cut and applied, One 
carton covers 33-1/3 sq. ft. AP-200, 


White Oak, $15.50. AP-300, Teak, 
$21.50. AP-400, mixed species, 
$26.50. AP-500, colored strips, 


$23.50, Send 75c for new catalog. 
Artistry in Veneers, 633 Montauk 
Ave., Brooklyn, NY 11208. 


DECKS. Build Expertly from Concise 
Instructions, $3.75. Homecraft, 11230 
Hed Preston Rd., Issaquah, WA 


BUILD your own nuclear fallout 
shelter at low cost, Send $10.00 to: 
P.O. Box 2442, Texarkana, TX 75501. 


NEW copyrighted barn plans 4’, 6’, 
8' 10' & 12' widths for first time do 
it yourselfers, $5.00, Clyde's Mini 
хага 10280 Case Rd., Dowling, MI 


ELECTROPLATING, Complete Text- 
book, All Metals. Electroplate Metal- 
lic/Nonmetallic Items, $9.95. Details 
Free. Tropic, Box 95Р, Palm Bay, FL 
32905, 


TELEPHONES Unlimited, Equipment, 
Supplies, Catalog 50c. Box 1147A, San 
Diego, CA 92112. 


PARK Your Car, in Your Garage, 
Perfectly Everytime. A Must With 
Automatic Garage Door Openers, In- 
structions $1.25. Besseco, P.O. Box 


499, East Setauket, NY 11733. 

BUILD EXTRA LONG Picnic Table. 
Plans $2.95. Marketing, Вох 38, 
Essexville, MI 48732. 


LEARN GLASS ETCHING! Use the 


ourse! 


Only $10.95 Postpaid! Armour Prod- 
ucts, PS2 li Street, Midland Park, 
NJ 07432. 


BUGSI Build professional miniature 
transmitters. Plans $3.00. Brin, 
Centest, А Tracen, Governors Island, 


SUPERB FOLDING CARTOP CAMP- 
ER. Easily erected or folded in any 
weather, stays dry inside. Easily made. 
Good drawings and instructions $3.00. 
por 483, Station G, Calgary, Alberta, 

па = 


LEAF-BLOWER from your Shop- 
Vacuum. Our Back-Pack Adaptor at- 
taches in seconds. Send $9.95 ppd to 
Navone Enterprises, Box 437, Linden, 
CA 95236. Calif. Residents +6 %. 

MAUTICAL LAMP. Send for pattern 
instruction. 


DON'T TOUCH that headlight switch 
again! Do-it-yourself automatic vehicle 
light control. Plans, Instructions, 
$3.49: kit $29.99; assembled 549.99. 
Guaranteed. ESI, 4500 E. Speedway 
#33, Tucson, AZ 857132. 


ARMOUR ETCHTM Glass | 


Ў LASERS UNLIMITED 


* CONSTRUCTION PLANS — with all 


rts sources 
| or Ps Ray бип.......... «+. 919.00 
40W Burning CW CO» Laser...... . 10.00 
Argon Multi-color Laser .......... 10.00 
Dye Tunable Color Laser.......... 10.00 
Helium Neon Visible Red Laser ..... 7.00 
Solid State Laser Rifle............ 7.00 
100 KW Nitrogen UV Laser ........ 7.00 | 
Beginners Pocket Visible Laser..... 5.00 
Laser Light Show Plans ...... „ажа 9.00 
* COMPLETE ITEMIZED LIST of all 


laser companies with addresses, phone 
numbers, spec sheets ........... 6.00 
* LISTING OF BOOKS, LASER COURSES, DATA 
SHEETS, INFO PACKS, NEW DEVELOP- 
MENTS, GOV'T INFO WEAPONS, etc.. 5.00 | 


LASERS UNLIMITED | 
Dept. L1, Box 716 
Amherst, NH 03031 


FANTASTIC 
SCIENCE PLANS 


Low-Cost/One-man Hovercraft... ... $7.00 
Solid-State Laser........... ches Swe Ern 
Easy-to-Build Jet Engine............. 6.00 

[| Stereo-controled Laser Show......... 8.00 
Methane Fuel Generator............ 10.00 
Convert Auto to Hydrogen/Methane. . 8. 
Generate Hydrogen Fuel............ 10.00 
Electronic ВоЬої.................... 9.00 
Visible-Red He-Ne Laser............ . 6.00 
Radiation Survey Meter.............. 5.00 
MHDeElectrical Generator. ......... . 5.00 
25KV Tesla Сой................. ». 5.00 

EXCLUSIVE MONEY-BACK GUARANTEE 
CATALOG. est 8 E B B E à B à ва $1.00 
RESEARCH & DEVELOPMENT 
Route 2, Box 322-A 


Kannapolis, N. C. 28081 


SAVE GASOLINE! 


With gasoline heading for a dollar a gallon and long 
lines predicted at the pumps, Gasohol has become 
the fuel of the future. Now you can make Gasohol 
fat home simply and safely and save up to 25% of 


your gasoline usage. Turn wood, corn, potatoes and 
even garbage into clean burning fuel for your car. 
Complete "DO IT YOURSELF" instruction manual 


Heavy-duty rustproof ball- | 


bearing pump. Stainless T 
shaft.1 HP 1200GPH 60' high Wa | 
or 3000 СРН 25'well.5200 GPH max.144" in. 
1"out.Beitor direct drive. Use 44 HP or larger. 
Money back guarantee Add$2patge&hnding $19.95 
LABAWCO Вох 35,BelleMead,N.J. 08502 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form 


Dept. S1, Box 716 Amherst. NH 03031 


% 50 [r3 


i 
Satellite! eS 


» . « Better than Cable... 
"Dnbleeped'" shows, nightelub 
ncts, Free ''pay TV'' movies, 
Worldwide sporting events... 
NO HBlaekouta! . . . Crystal 
clear reception. Super color! 
a like never before . : . Send 

£7.85 Today for complete їв» 
сав tion, and ЕСС regula- 
ons. 


5 SPACE COAST RESEARCH 
Box 442, Altamonte Spgs., FL 32701 


12 HOME CRAFTSMAN 


“GETTING Started in Stained Glass" 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339. 


WOOD - Domestic and Imported 
Hardwoods, 4000 items! Clock, musical 
instrument kits. Tools . . . discount 
Hard-to-find hardware, 152 
page catalog 50c, Craftsman, Dept. 
BX-69, 2729 Mary, Chicago, IL 60608. 


CLOCK MOVEMENTS and Accessories 
Catalog $1.00 (refundable). Elcraft, 
SO m Huntington Beach, CA 


FREE! EXOTIC VENEER SAMPLE 
Plus illustrated supply catalo with 
simplified instructions! Learn how to 
create beautifully veneered furniture 
quickly, easily! Exotic veneers, inlays, 
supplies, Hurry! Morgan, PO2M70, 
Seta Road, Louisville, KY 


1600 CATALOGS listed and de- 
scribed. Sources for everything imagin- 
able, $3.00. MASTERLOG, Box 24413E 
Oakland, CA 94623. 


CANADIAN INDIAN 
TURQUOISE BOLO TIES, А 
delivery or Free Details. LINKWAY, 
pox 294/D, Scarborough, Canada M1R 


12A FOR THE HOME 


FLOOD and Suds controls stop over- 
flow from sinks and toilets. Sink 
control and instructions, $8.00. Box 
171, Fairfax Station, VA 22039. 


WATER PURIFIED  INSTANTLY— 
WITHOUT CHEMICALSI lc/Gallon. 
Saaw ator Box 39195-PS, Phoenix, AZ 


WATERPROOF YOUR HOME. Amaz- 
ing water repellant, Seals dry or damp 
stucco, brick or block. Easy to spray, 
brush or roll. Protects for years. 
Guaranteed by leading waterproofing 
contractor. 21 gallons only $10.95. 
Covers 500 square feet. Guardian 
Protective Coating, 5118 Pima, Tuc- 
son, AZ 85712. 
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13 TOOLS & MACHINERY 


SMALL FOUNDRY Furnace, Supplies. 
Free Literature, Pyramid ucts, 
Dept. M, 3736 South 7th Avenue, 
Phoenix, AZ 85041. 


BANDSAW BLADES, Any Size. Free 
Catalog. Bandsaws. 8921hy49. Sonora, 
CA 95370. 


LATHE Catalog, $1.00. Woodworking 
$1.00. Shop Supplies $1.00. Campbell, 
1424 Barclay, Springfield, OH 45505. 


4" METAL Cutting Lathe $68.90. 
Taig, 15048 Proctor, Industry, CA 
91746. - 

UICK BIT ADAPTER - for d 


Industries, W. 
Blvd., Hallandale, FL 33009. 


WHOLESALE TOOL catalog. $2.00. 
Murray Machinery, 9831  Farralone, 
Chatsworth, CA 91311. 


15 HOME REPAIRS, 
REMODELING 


| STAIR BUILDING 

DO It "Yourself - Open, Winding, 
Straight, Wood, Masonry. Complete 
Instructions, Detalls - $7.00. Conti- 
nental Builders, P.O. Box 866, Green- 
ville, RI 02828, 


15A ENERGY SAVING 


EARTH SHELTERED HOMES, Energy 
efficient, low maintenance, blueprints 
available, Details free. Underground 
Homes, P.O, Box 1346-S, Portsmouth, 
OH 45662. 


` STOPI and order our FREE Cata- 
logue of energy saving products. Write 


Energy-Sav Distributors, Box 2071B, 
Dothan, AL 36302. 
HOMEOWNERS! SAVE MONEYI 


SAVE ENERGY! Free Details, W.P.C,, 
Box 572-PS-1, Waltham, MA 02254. 


` SAVE ENERGY up to $20.00 EV- 
ERY MONTH on Power Bill in all Elec- 
tric Home. SIMPLE Do-It-Yourself In- 
structions, Buy Material Locally Under 
$50.00, Few Minutes to Install. Plans 
$3.00. PEN-LAB, P.O. Box 338, Eagle, 
ID 83616. 


SAVE Money, Energy with Shower 
Water Restrictor. Save up to $100/ 
year! $1.00. Noble, Box 212, Wantagh, 


SAVE up to 25% on cooling costs. 
Water cool your central air condition- 
ing. Easy to install kit. $79.95. Details 
FREE. Pierce Industries, Inc., P.O. Box 
26391-P, Birmingham, AL 35226. 


SEES ы e 


REDUCE THE COST OF STAYING 


How to 
Reynolds Metals Company, Hardware - 
DIYA, Dept. PS, P.O. Box 27003, 
Richmond, VA 23261. 


15В ALTERNATE ENERGY 


PARABOLIC MIRRORS. Convert 
used auto headlamps into efficient, 
maintenance free solar collectors. Step 
by step construction plans, $6.00. 
agg Corp., Box 332, Tulare, CA 


HEAT your house TOTALLY and 
EVENLY with your existing Fireplace! 
50c for Information. SWHIFT, 3170 
Western, Idaho Falls, ID 83401. 


SOLAR Information. Collector 
PLANS. $3.50, Solarizers, RD.1. Box 
316, Springcity, PA 19475. 


SOLAR WINDOW. $30 Builds Effec- 
tive Unit. Plans $2.00. Puryear, 2431 
Pine, Granite City, IL 62040. 


AMAZING Forced Air Wood Heat- 
er, Supplement Your Furnace or Use 
Alone. Fiberglass Storage Tanks 100 
to 6,000 Gallons. Write: Box 3, Rock- 


ton, IL 61072. 


TRUE or False? 50 mpg carburetors. 
Box 206-8, Berea, KY 40493. 


SOLAR BOOKS 


First time ever all significant 


solar energy 
source. Send our  com- 
catalog, including solar 
energy conversion 
gg pon of most books. Send $1.00 
j P-107. 4525 
Comber Ave., Encino, CA 91316. 


166 | POPULAR SCIENCE 


| eofinder 
| cially for Betamax and VHS 


` WIND GENERATORS 


a— 120 Volts 


4, 10, & 20 Kilowatts 
Upwind, Direct Drive 
Info Packet $2.00 
Dealer Inquiries Invited 
DAKOTA WIND AND SUN, LTD. 
‘P.O. Box 1781-P, Aberdeen, SU 57401 | 


716 PLANS, BLUEPRINTS 


PLANS. Nationally advertised 
now available through Pond rook 
Products. Canoes, Summer homes, 
Wood—working, Hobbies and more. 
Send $2.00 for catalogue to: Pond 
Brook Products, Inc., Box 301, Frank- 
lin Lakes, NJ 07417. 


17 BURGLAR/FIRE ALARMS 


QUALITY Burglar-fire alarm Equip- 
ment At DISCOUNT Prices! FREE 
Catalog!! Steffens Alarm Supply, Box 
624G. Cranford, NJ 070168. 


19 MOTION PICTURES 


SUPER 8, Videocassettes and 16mm 
full length features and digest films in 
color and black/white. Rock movies, 
Jack Nicholson, Sherlock Holmes, Bo- 
pari, Selznick, hundreds of titles. Free 
illustrated catalog. Niles, Box 1576- 
PS, South Bend, IN 46634. 


` VIDEOPHILES: Are you reading Vid- 
Magazine? Published espe- 


lans 


Videofinder, Box 8087-5, Madeira 


Beach, FL 33738. 


A FILM CATALOG 
THAT’S MORE THAN 
A LIST 
The Blackhawk Bulletin's become 
The Blackhawk Film Digest. .. with 
articles on film, film stars, and film 
makers; drama, western, horror, 
comedy and other films you can 
own; and the Blackhawk Collec-| 
tion. Send $1.00 for The Black- 
hawk Film Digest/Catalog OR 
$1.00 for our latest videotape 
catalog of over 250 titles. Specify 

which. 
Blackhawk, Dept. 4954, 
Davenport, lowa 52808. 


21 HOBBIES/ COLLECTIONS 


25 FORMULAS, PLANS, 
ETC. 


20,000 MONEYMAKING Formulas 
Available - Bargains! Catalog/Manu- 
facturing Secrets $2.00 (Refundable): 
GWAS, Вох 193, Brookfield, WI 


26 SCIENCE & CHEMISTRY 


NEW 200-page 1979-80 catalog list- 
ing thousands of chemicals, glassware 
and lab equipment. Send $2.00 to: 
Merrell Scientific, 1665 Buffalo Road, 
Rochester, NY 14624. 


` CHEMICALS, apparatus, project 
books, wide selection, Catalog $1.00. 
Send to: Pioneer Industries, 14a Hugh- 


ey Street, Nashua, NH 03060. 


NEGATIVE ION GENERATORS, iFas- 
cinating details - 51.00.) Golden 
Enterprises, Box 1282-PS, Glendale, 
AZ 85311. 
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ECONOMICALLY Priced-Apparatus, 
Chemicals, Discount Catalogue-$1.00. 
tige Laboratories, Manitowoc, WI 


a2 -——————————O 

ECONOMICALLY Priced!  Sclentific 
Supplies, Catalogue $1.00. Starr Scien- 
tific. 916 Madison Street, Manitowoc, 
WI 54220. 


FIVE LASER PLANS - $8.00 
WELDING BURNING LASER - $9.00 
"LASERAMA" LIGHT SHOW - $19.00 
"WILD IDEAS" Catalog - $2.00, 
SOLASER, (PS679), Box 1015, Clare- 
mont, CA 91711. 


AMAZING ELECTRONIC 
^ч». PRODUCTS 2%” | 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 

LE. PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERS : GIANT TESLA- S- 
TUNWAND TV DISRUPTER - ENERGY PRODUCING, SU- 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC- 
AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVI- | 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT- 


D PARTS SERVICE. 
| i ON unlimited 
Dept. PS, Bax 716, Amherst, МН 03031. | 


CATALOG $1 


LASER OR PHASER PISTOL — Complete 
- zy Plans for Build- 
ing—$2.75 each 


MAGNETISM and its effect on the living 
* o» E m» xd FESR RG E $8.95 
Catalog of super Science Projects—75€. 
WANTED: SCIENTIFIC PLANS! 
JACK FORD SCIENCE PROJECTS 


PLASTICS 


e  ASTOLITE pours ane water, hard- 
8 


Castolite. Dept. 
Woodstock, IL 
60098. 


POLYPRODUCTS Cold-Cast Bronze. 
Cast metal yourself using epoxy and 
metal powder. Catalog $1.00. Polypro- 
pea Dept. 66, Box 42, Roseville, MI 
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LOG CABIN & 
. HOME BUILDING 


BROAD TOP A-FRAME Kits. Bro- 
chure $3.00. Kitwood, Box 125525, Ft. 
Worth, TX 76116. 


GEODESIC Domes, Kits, Plans, Cata- 
log $3.00. Timberlane Geodesics, 2015 
Blake St., Berkeley, CA 94704. 


32 REAL ESTATE 


"CAMADIAN Country Properties." 
Our 63rd year. Catalogue - 6 Issues 
$2.00, Tax Sale Service, Suite 404-Р5, 
85 Bloor Street East, Toronto, Ontario, 
Canada M4W 1B5. 


BIG ,.. FREE... SUMMER CATA. 


dian Estate Land, Dept. 22C, 286 
Lawrence Ave. W., Toronto, Canada 
МБМ 3A8. (416) 789-4536. 


FREE CATALOG! All Types Property! 
Photos! (12 States.) SAFE-BUY Real 
Estate Agency, Inc. Box 589-PS, Little 
Rock, AR 72203. 800.643-8341. 


MEXICAN Property Opportunities. 
$5.00 Complete Information. Marwen, 
P.O. Box 21-005, Mexico 21, D.F. 
Mexico, 


FREE CATALOG — Photos, descrip- 
tions. Resort, retirement, and invest- 
ment properties. City residences, 
ranches, farms, acreage. Write LAND 
MART of AMERICA, Inc., Box 2420, 
Dept. 2, Little Rock, AR 72203 or Call 
Toll Free 1-800-643-8073. 


Inc., 7 S. Dearborn, Dept. 
cago, IL 60603. 


GOVERNMENT LANDS - from $7.5 
Acre! “Buyer's Guide" , . plus nation 


wide listings - $2.00, Surplus Lands. 
Bor il 19107-FF, Washington, DC 


HOW To Find and Purchase Good 
Country Land! Valuable Guide, Could 
Save THOUSANDS! $2.98: P.F. Buechle 
& Associates, P.O. Box 28-5, East 
Hanover, NJ 07936. 


J.W. HUTTON & CO. REAL ESTATE 
INVESTMENTS. Recommended bibliog- 
raphy for study on "How To Make 
Money In Real Estate." Send $1.00 
and self-addressed stamped envelo 
re PE Fig Tamerlane Rd., Kettering, OH 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


IMPORTED 


LOCK BLADE 4 


onty $350 „ае 
9" Overall Length 
5" When Closed ۴ P rS 
е Opens instantly m dereud 
e Sharp and reenter ا یی‎ 
Tough dental closing. 
® Stainless ML eei 
Steel Blade „ее! b ade | for re- 
i sea 
Not for sale long service. er 
in areas satisfied. Send $3 59 
огноо MM — Ws 50% io cover post 
Р naning. 
bylw JA 
^ WESTBURY SALES C0. 
S _ 
Ke ZY  P.0.B0X434 


DEPT 


CAMPING 
EQUIPMENT & TENTS 


CAMPING Equipment, 1000 Quality 
Items, Discount Prices. pmor, Bor 
407P, Bogota, NJ 07603. 


35 AQUARIUM SUPPLIES 


34 


* with Carsten 
Live Sea Horses aquarium 
Includes 6 adults and up to 30 ponies from preg- 

nant male, marine salt, food, Seu hore Wes. ane ON 
shells, coral, silica sand, live snail, Jive plant 
and instructions. $6.08 

BEGINNERS KIT: 4 adults and up to 30 ponies — 
irom pregnant male, salt, food, snail, plant and 
instructions. 

LARGE DELUXE AQUARIUM and all above 
ucvcessories with 10 adults and up to 60 ponies + 


from 2 preg males. $11 
АШ Be ow .ايوخ‎ Via Ar Mail Live Delivery Guarnmneed. 
Seo Horses, Inc, Dept. PS 69, Вох 2098, Carol Goblas, Fla. 33134 


37 DOGS 


c 5, Leashes, harnesses, 
plates. Write for catalog: The 
Collar Works, Maysville, GA 30558. 


39 EARTHWORMS, 
CRICKETS,FROGS 
GREY Nightcrawlers - Raise /Retail. 


Free Literature, Fain's Angleworms, 
Edison, GA 31746. 


FREE Literature—We Teach You xu | 


Eaise, Sell Fishworms, Crickets, 
inch African Worms, Carter Farm-12, 
Plains, GA 31780, 


42 FIELD GLASSES, 
TELESCOPES 
FREE Catalogue! Thousands War 
surplus optical bargains. Lenses, 
Prisms, Telescopes, Binoculars, etc. 


Jaegers, 691G Merrick Road, Lynbrook, 
NY 11563. 


FREE Information on the World's 
most versatile telescope. Priced under 
$200.00. Coulter Optical, Box K2, 
Idyllwild, CA 92349. 


43 GOV'T. SURPLUS 


JEEPS $52.40, Alrplanes $75.01 
Typewriters $6.70, Boats $7.50, 
from Government, Directory and Sur- 
Plus Catalog $1.00, (Refundable). 
Midwest Surplus, Box 401-PS, Dayton, 
OH 454101. 


WESTBURY, N.Y. 11590: 
PT. L-6-PS | 


GOVERNMENT Surplus, Buy your 
area, How, Where. Send $2.00 SUR- 


PLUS HEADQUARTERS BUILDING 
ак 30177-PS, Washington, р 


JEEPS! $49.30. 475,000 Items! Buy 
In Your Area! How! Where! “GUARAN- 
TEED Government Surplus Directory" - 


$2.00. "Buy Government Lands Guide" 
= $2.00. “Government Oil-Gas Lottery 
Guide" - $2.00. "Government Benefits 
Report" - $2.00. GSURPLUS, Box 


2009-PSQ, Syracuse, NY 13220. 


“GOVERNMENT SURPLUS Directo- 
ry." Buy 250,000 items (including 
jeeps) low as 2c on dollar! Most 
complete information available - $2.00. 
SURPLUS DISPOSAL, Box 19107-FF, 
WASHINGTON, DC 20036. 


1979 SURPLUS Army, Navy store 
64 page illustrated catalog. Send $1.00 
Ruvel, 3037 North Clark, Dept. M6, 
Chicago, IL 60657. 


OFFICIAL USA DIRECTORY] Jeeps 
$37.22! 400,000 Listings! Your 
mediate Area! UNEQUALLED! 
(INCLUDES G-LANDS, G-LOTTERIES 
INFOGUIDES!) , UNCONDITIONALLY 
GUARANTEED! US/Great Lakes Federal 
Surplus Depository, B-807SA, Marsh- 
field, WI 54449. (COPYRIGHT 1979) 


JEEPS—559.30! CARS—$33. 501 
450,000 ITEMS, 31979 DIRECTORY 
tells how, where to buy. YOUR AREA, 
$2.00. Moneyback Guarantee. DP/DS 
Surplus Disposal, Box 99249-A6, San 
Francisco, CA 94109, 


DISCOUNT Catalog, Viet-nam Boots, 
Guns,  Canteens,  Fatigues, Helmets, 
Jackets, Knives, Packs, Rations. Send 
$1.00 refundable. Dixie Military Sur- 


plus, Box  8149-PS, Nashville, TN 
37207. 
45  BODY-BUILDING. 


SELF-DEFENSE COURSES - 


POWERFUL Body Fast! Guaranteed! 
Free Information, American  Power- 
house, Box 667T, Minneapolis, MN 


ARMS 16 + inches in 90 days .. 
or refund! £4 00 complete. Westpubco, 
Жыл am 47TTT-PS886, Vancouver, WA 


PROFITABLE 
OCCUPATIONS 


SURPRISE Everybody. Become Nota- 
ry Public now, We guide you, free. We 
sell notary needs. Raise your image, 
job value, income Assistance nation- 
wide. Brochure: Gulf, 234 Club-B, San 
Antonio, TX 78201. 


46 


—— 


FREE catalog, Repair air condition- 
ing, refrigeration. Tools, supplies, full 
instructions, Doolin, 2016 Canton, Dal- 
las, TX 75201, 

FREE Literature—Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-10, Plains, GA 31780. 


REPAIR анов Thousands of 


parts and tools. Wholesale list 25c. 
pi PE 15 Canal, Port Jervis, NY 


MECHANICALLY INCLINED INDIVIDUALS 


Assemble electronic devices in your home. 
Be your own boss. Get started in spare time. 
Litle Experience Knowledge or Investment 
Necessary. Ex big profits: $300 - $600/ 
Toe Possible. for free literature telling | 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


ALCOHOL BOOK  - Monzert's Prac- 
tical Distiller - Detailed Instructions - 
Diagrams - For Constructing Stills for 
Producing Alcohol, $12.00 - to - Tech. 
Dev. Ent., P.O. Box 404, Westhaven, 
CT 06516. 


FREE TECHNICAL MAGAZINESI 
Learn How, $2.00. T.J. Smith, Box 
507M, Bayshore, NY 11708. Includes 
list of magazines. 


= Um 


CLOCK and Watch Repairing Books, 
Tools, Materials, Free Catalog, North 
American, Box T7BFA, Fox River 
Grove, IL 60021, 


UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters, Ph.Ds. Free Re- 
venling details, Counseling, Box 389- 
SP6, Tustin, CA 92680. 


. How To um Gasoline Lawn mower for 
cordless Electric Mowing Plans $8.00 PP. 

е How To Build Powerful DC MOTOR From 
Salvage Auto Starter Plans $5.00 PP 

a * Information, Photograph, list $1.00 PP 


Д = Dealer Inquiries Invited 
e Satisfaction Guaranteed. 


AMONICS 
POB 1045 PS6, NORMAN, OK 73070 


Order your illustrated plans today! Check or MU 


49 JOKES & NOVELTIES 


FREE! World's Leading Novelty Cat- 
alog. 1600 Jokes, Tricks, Science, 
Sports, Hobbies, Johnson- Smith, C-11, 
Mt. Clemens, MI 48043. 


50 MAGIC TRICKS 
PUZZLES, ETC. 


NEW! Largest magic catalog ever, 6 
free tricks, book of 50 tricks, $1.00. 
Marshall Brodien, P.O. Box 1115, 
Palatine, IL 60067. 


101 MAGIC TRICKS Book. 61.00, 
Манае Box 6042, Athens, GA 


51 COINS & CURRENCY 


HONG KONG DOLLAR Only 10c. 
Uncirculated cupronickel dollar. Limit 
One, (Adults Only.) Plus price lists. 
LU OMIM Coins, KH-2, Littleton, NH 
035861. 


3 OLD Liberty Head Nickels Only 
$1.00, Issued before 1913, Limit 1 
Set. (Adults Only.) Plus price lists. 
Pn Coins, HL-2, Littleton, NH 
03561. 


INDIANHEAD & Lincoln 
1883-1949, 33 Different - $2. 
Catalog, 25c. Edel's, Carlyle, IL 82231. 


COINS For Profit. Where to buy, 
sell. Booklet $1.75. Allied American, 
5217B Sydney, Port Orange, FL 32019. 


52 STAMP COLLECTING 


FREE Worldwide packet. Penny ap- 
provals. Froelich, Box 412-B. Morton 
Grove, IL 60053. 


FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco 94123, 


PENNY Approvals! Regardless Cata- 
logue! Kloster, 4164—52nd St. , San 
Diego, CA 92105. 

50 DIFFERENT Old U.S. between 
1861 and 1939 $1.00. Ed Roush, 423 
Shepard, Mansfield, OH 44907. 


50 YEARS Old, 


fifteen different 


United States, over fifty years old 
25c with approvals. Jaxon, Box C11, 
New Rochelle, NY 10804. 

50 DIFFERENT U.S. Stamps. In- 


cludes 1943 Flag Stamp of Occupied 
Nations. Only 25c, Approvals included. 
Willett Company, Box 338-5, Yorktown 
Heights, NY 10598. 


500 DIFFERENT Stamps for $1.75. 
Smith, 508E Brooks, College Station, 
TX T7840, 


U.S. 100 DIFFERENT 10c approvals, 


Stamps, Box 385-5, Midlothian, VA 
23113 
U.5. 200 DIFFERENT commemora- 


Gordon Davi- 
29, 


tives 51.00! Approvals. 
son, Contoocook, NH 032 


тє‏ — — س 


OLD U.S. 


) stamps оп approval. 
Adults only. High values with faults. 
Tremendous savings! Rivertown, Dept. 
152SB, Ada, MI 49301. 

2,000,000 STAMPS - 150 countries 
2c each. Belden, Box 4149, Dearborn, 
48126. 


16 DIFFERENT U.S. Airmail stamps 
worth over $1.00, Only 10c. (Adults 
Only.) Limit One Set. Wonderful lists 
included. ето Stamps, AH-2, Lit- 
tleton, NH 0356 

U.S. BARGAIN: 50 different 25c 
with beautiful world-wide approvals. 
Stamp Center, Kennebunk, ME 04043. 


100 DIFFERENT Fascinating Turkey 


Stamps. Only 25c. (Adults Only.) 
Goliath, Y-2, Bethlehem, NH 03574. 
FREE! Вір Bargain Catalog—New 
Edition listing thousands of bargains 
including U.S. and  BE.N.A. stamps, 
packets, albums, accessories and sup- 
plies, <Also, fine stamps from our 


approval service which you may return 
without purchases and cancel service 
at any time, Jamestown Stamp, Dept. 
E-69-PS, Jamestown, NY 14701. 


TOPS! 100 Popular Poland Stamps 
(All Different) Only 25c. Mystic, Dept. 
PS2, Camden, NY 13316. 


FREE! “MONEY SAVING" U.S. price 


| list. Scotco, ZX4455-PS6, Hollywood, | 
FL 33023. 

THOUSANDS Different! Only 2-3c 
each! Beat Inflation! Stamps, 634-A, 
Richmond, CA 94808. 

200 WORLDWIDE, Stamps  25c. 
Approvals. Donco, Box 24211, 


Indianapolis, IN 46224. 


54 RADIO, TELEVISION 


36c TUBES, Radio & ТҮ! Free Coler | 
Catalog. Cornell, 42175 University, 
San Diego, CA 92105. 


GOVERNMENT surplus electronics, 


gadgeteers illustrated catalog 25с. 
Meshna, Nahant, MA 01908, 

POLICE Scanners, Crystals, Anten- 
nas. Radar Detectors, CB's. HPR, Box 
19224, Denver, CO 80219. 

FREE Educational Electronics Cata- 
log. Edukits Workshop. Department 
T89-A, Hewlett, NY 11557. 

55 ELECTRONICS, 


STEREO, HI-FI 


UNREAL Electronics Catalog. Close- | 
outs,  liquidations, factory surplus! 
Parts, equipment, stereo, industrial, 
telephone, computer, poucakonal, 
sclence, electrical. Amazing values. 
Fascinating items unavailable in stores 
anywhere! Rush $1, ETCO-004, Box 
762, Plattsburgh, | NY 12901.  ' 12901. 

UNIQUE “SPEAKER  ENCLOSL ENCLOSURE 
DESIGN improves sound. Plans: 6" 
‚ 8" $3.95, 10" $3.95, 12" $4.95, 
. Add 50c postage. Kits 
S.P. Co, P.O. Box 668, 
Inyokern, CA 93527. 


Wersi Electronics, Inc. | 
Dept PS, 1720 Hempstead Road 
Lancaster, PA 17601 
Organs, pianos, strings, rhythms, amplifiers, 


synthesizers. Build your own custom instrument. 
Also Factory assembled. 104-PAGE CATALOG $2 


No kidding. Speakerlab's catalog took 
longer to write than some of our competitors 
duty Ey bikira y in faet; we created an 
industry ilding great kits so 
great speakers. Ош catalog 
is an invaluable manual оі 


Aleka ps * 
nest speaker ts made 
anywhere.. ун the 


strongest ma - 
каныш. Е peers tor 
that is. Write now. Right 
, 


yourself... FREE. 
f 
56 RECORDS, TAPES, etc. 


OLDIES—45 RPM Original hits. Cata- 
log $1.00, C&S Record Sales, Box 
197, Wampsville, NY 13163. 


RADIO RERUN CASSETTES, 50 
shows. FREE Erochure. ASTRO-VIEW, 
P6, Box 923, Valley Forge, PA 19481. 


Dept. C-PS, 735 N. Northlake Way 
Seattle. WA 98103 


57 MUSICAL INSTRUMENTS 


GUITAR, Banjo, Violin, Mandolin 
Making Materials. Accessories. Books, 
Piano June Kits, Catalog 50c. Inter- 
national Luthiers Supply, Box 15444, 
Tulsa, OK 74112. 


INTERNATIONAL Catalog valuable 
to makers, repairers of stringed instru- 
ments, Imported woods, parts, accesso- 


ries, kits. Fine German-made violins, 
violas, cellos, basses and bows, Send 
25c for catalog. Credit certificate 


worth $1.25 enclosed with catalog. 
International Violin Company, Dept. 
JP, 4026 W. Belvedere Ате., Balti- 
more, MD 21215. 


ALLIED, 476 East Fordham Road, 
Bronx, NY 10458, Wholesale Musical 


| Instruments. 


- : —— ls 04 


^5 ACCORDIONS 


40 Models! Famous Makes! 
"= SAVE! Direct from Importer. 
* Models for students, teach- 
ers, professionals. Standard 
or Electronic. Terms. Trades 
7 welcome. Home Trial. Hohner 

Button models too. FREE 
` catalog and Importer prices. 


"" ACCORDION CORPORATION 
Belmont. Avenue, Chicago, lil. 6064] 
58 SONG WRITERS 


POEMS set to music, Nashville Music 
Productions, Box 40001-PS, Nashville, 


TN 37204. 
60 BUSINESS 
OPPORTUNITIES 


TAKE Catalog Orders. We dropship 
2500 Best-selling specialty products, 
Lowest below-wholesale prices. Imme- 
diate delivery. Spectacular home busi- 
opportunity. Free Book, SMC, 
De Soto Ave., Dept. 28- 78 
Woodland Hills, CA 91365. 


5535 (PX) 


HOT-Stamper Prints Gold Leaf. Per- 
sonalize everything, Print Business 
Cards, Pencils, Matches, Free Details. 
Gold Magic, POB 24986 (LLC), Tam- 
pa, FL 33623 


I MADE $40,000.00 Year by Mailor- 
der! Helped others make money! 
Torrey, Box  318FF, Ypsilanti, MI 


EXTRA Money at home. No invest- 
ment. Free details. Clanon Assoc., Box 
425, Brewerton, NY 13029. 


ABANDONED INDUSTRIAL SILVER 
—take it! Details: Silver, Box 548, 
Woodville, TX 75979, 


VENDING Machine, No selling, 

Routes earn amazing profits. Big Cata- 
logue Free, Parkway Corporation, 
1930PSB Greenspring Drive, Timonium, 
Maryland 21093. 
MECHANICALLY “inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses,  92-P 
Brighton 11th, Brooklyn, NY 11235. 


FREE Literature—Make Big Money 
Raising Fishworms and Crickets: Car- 
ter Farms, Plains, GA 31780. 

PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder. Free 
Samples & Information: Postermatic- 
C8, East Providence, RI 02914. 


PLASTERCRAFT— Profitable Home 
Business. Over 1,000 molds available. 
Details: Lynnette, 6251R Mentor Park, 
Mentor, OH 44060. 


MAIL ‘Baby Catalogs to New Mothers 
for Big Profits! Details 25c. Volz-PS, 
Ypsilanti, MI 48197. 

PIAMO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037, 


FREE Mailorder Dropship Business 
Magazine! Mailer’s World, Box 1355-P, 
Sioux Falls, SD 57101. 


REPAIR HYDRAULIC JACKS—Free 
Details Hydraulic Parts Supply, Dept. 
S. Box 4157, Brownsville, TX 78520. — 


$92.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 25c 
(Refundable), Woodwins, Bridgewater, 
MA 02324, 


SYNTHETIC Oil. Increases Fuel 


Economy! Engine Lifetime! Spare Time 
cee ee (800) 448-4511. Extension 


MAKE More Money ШУ „Май. НАСО, 


Bur 846, Nashua, NH 03 

RAISE Earthworms for Us. Baker 
Enterprises. Box 173, Sparta, OH 
43350. 

MAKE $2,000.00 Monthly Spare 
Time. Unique proven enterprise. No 
selling, No capital to start. Free 
brochure, Kashbuilder, Box 1132-PK, 


Indianapolis, IN 46225. 


BECOME our Mail Order Distributor. 
$100 for supplies, Free Booklet, Audit 
COD ROI Box  D-51, Emerson, МЈ 


ADVERTISING BUSINESS - You 
own it! $400 first week or money 
back, Write: Action Ad Clock, Room 
сая 1512 Jarvis, Chicago, П, 


STOP Wasting Money answering 
questionable opportunities. Confiden- 
tial report explains 1000 offers. Globe 
Reports, Box 20588-PP, St. Louis, MO 
63139. 
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BEAT the Races! Free Booklet! '"Un- 
limited Lifetime Income from Thor- 
oughbreds - Harness", Elias, Box 47-G, 
Brooklyn, NY 11219. 


WATCH REPAIR pays well. Learn 
at home at lowest cost. Free details. 
Nawtco, Box ТТВЕС, Fox River Grove, 
IL 60021. 


LEARN Sewing Machine Repairing. 
Men, Women. Lucrative profits, Gress- 
lin Correspondence School, Box 927, 
Spencer, IA 51301. 


ind Gnitely! ea! Fue Reporte Ec 
e y! yone! e M - 
ecutives-PS-6, Box 368, Buford, GA 
30518. 

SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightning seller. 
Exceptional margin. Distributors 
wanted. Northwest Electric, Ave. 177, 
Mitchell, SD 57301. 


IMPORT - Export opportunity. Profit- 
able world-wide order business 
from home without capital or travel 
abroad. We ship plan for no risk exam- 
ination, Experience unnecessary. F 
report. Mellinger, Dept. 52696, Wood- 
land Hills, CA 91367. 


MILLIONS in Mail! Free Secrets. 
Transworld-11, Box 6228, Toledo, OH 
43614. 


MAILORDER - Nationally known mil- 
lionaire will teach you personally. 
Write for free book, gift catalog, and 
complete details. No obligation. Mail 
Order Associates, Dept. 696 Montvale, 
NJ 07645. 


PREPARE - Tax returns - Housewife 
Jo Ann Netzley made $5,500 last 
season. Trai) at home. VA approved. 
National Tax School, Monsey, 1FR, 
10952. 


I SAVED 115,000 last year barter- 
ing, you can too, FREE barter informa- 
tion, write: Barter, 2155 5o. Main 
+4-B, Salt Lake City, UT 84115. 


$100,000 mailorder method. Guaran- 
teed! A. Tucker, 4389 Audubon, De- 
troit, MI 48224. 


“HOW TO" Manuals on Starting any 
Business. Free Catalog. Entrepreneur, 
631 Wilshire Blvd., Dept, 840, Santa 
Monica, CA 90401, 


PIANO Tuning learned quickly at 
home! Free information. Empire School, 
Box 450327, Miami 33145. 
yay gaily aa as PD 

СОТ YOUR TAXES 

BY 505 or more. fF 
Efficiency Reports, Dept. 
1563, Laurel, MS 39440. 
urna EE e E O E a 

Luxury Car Without Cost! 
Free Detalls. Codex-B, Вох 6073, 
Toledo, OH 43614 (419) 865-5657. 


EARN extra money at home. For 
free information write: Nimbar Systems, 
ne c PS16, Box 101, Dayton, NJ 
08810. 


PIANO Tuning learned quickly at 
home! Free information, Empire School, 
Box 450327, Miami 33145. 


NEW LUXURY MOTOR HOME WITH- 
OUT COST! $3.98. Tradex-P, 2011 
valley View, Layton, UT 84041. 


NEW! THE FACTS. NO COME-ON. 
SEND $1.00 (REFUNDABLE) TO: 
MONEY IN THE MAIL, POB 453, 
WAYNESVILLE, MO 65583. 


RECOGNIZE Sizzling Markets at a 
Glance. Enjoy Financial Success. Com- 
lete Information $5.00. Prompt Reply. 


e Report. 
102, Box 


rensen, Box 26266, Tucson, AZ 
85726. 

$1000.00 TO $3000.00 Monthly. 
Tile contractor discovers fantastic, 


easy to learn business! Send for Free 
information. TASK, Box 1451, Tustin, 
CA 92680. 


MEWI We start $100.00 daily whole- 

saling programs. ''Experience unneces- 

.," Free brochure! Allrightco, Box 
91309-X6, Cleveland, OH 44101. 


$1200.00 MONTHLY CORRECTING 
Pupil's Lessons! Start Immediately. 
Report. Send self-addressed 
envelope. Home, Box 9201- 
92109. 


stamped 
SBLO, San Diego, CA 


WIN BIG OIL MONEY 


> TAX BENEFITS 


168 | POPULAR SCIENCE 


|Start home, spare time, Investment. knowitógt or 


€^ ELECTRONIC 
"ASSEMBLY BUSINESS 


experience unnecessary. BIG DEMAND assembling 


electronic devices, Sales handled Бу | 


professionals, Unusual business opportunity. 


FREE: Complete illusirated literatura 
BARTA, Box 24855 айл 
Walnut Creek, Calif, 94597 


STICKER 
DEVICE | 


BUMPER 
PRINTING 


Simple, Cheap, Portable. Any Message in 

Minutes. Send for FREE DETAILS. 
BUMPER —MAGIC 

P.0. Box 22781 (LL) 

Tampa, Fla. 33822 
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MONEYMAKING 
OPPORTUNITIES 
"GUARANTEED'" $100,000 Annual- 


ly! = or You Get $1,000! Details 30c. 
Appel Publishing, Finleyville, PA 


$47.50 Dally Starting Next Week. 
No mailorder ripoff or stuffing enve- 


lopes hoax, Send self-addressed 
stam envelope: Sbiacien. Drawer 
4099, Valley Village, CA 91607, 


BUILD DOG HOUSES, Steady In- 
come. Details 50c. Rosco, 93 Wilson 
St., Pittsburgh, PA 15223. 


"MAKE MONEY FISHING". Details 
250, Pans Box 51181, Tulsa, OK 


ASSEMBLE products at home, Excep- 
tionally profitable. Many opportunities 
presently available, Businesses, 92-P2 
Brighton 11th, Brooklyn, NY 11235. 


LEARN The Secrets of Repairing 
Junk Batteries. “Fabulous Profits", 
small investment, Apex Engineering, 
22214 Bolsa Road,  Atascadero, 


YOUR own manufacturing business 
FREE. We supply all equipment and 
know how, Free details. Write: Mason, 
Room MC-3-IE, 1512 Jarvis, Chicago, 
IL 60626. 


ERASE DEBTS with little-known 
law: CREATE wealth! FREE report. 


Blueprints, #56, Box 900, Bronx, NY 


10471. 


FREE - Easy Ways to make money 
selling exciting new products—Full - 
spare time. Send name, age for 5 
months free subscription, Salesman's 
Opportunity Magazine, 6 N, Michigan, 
Dept. 269, Chicago, 60602. 


$7328. I earned it the first year 
working part-time out of my home. 
513251 the second year. You can a 
Send 59.95 to Ron Titus, 7020 
Sunburst, Citrus Heights, CA 95610. 


MILLIONS - POSSIBLE. Many Ways. 
Free details: BAA, 1205 Wallace, 
Clovis, NM 88101 


1001 THINGS FREE, 64 pages, 
reer postpaid. Box 32, Colden, NY 


SELL disposable coveralls. Sam le 
PUT. VNV, Box 101, Jamaica, 


your spare time with completely 
Illustrated Lessons, all Profes- 
sional Tools and many interesting 
projects. All this and MORE is in- 


cluded in our Self-Study Program | 
>- Everything needed to start you | 
‘on your way to success 


- Regina Careers Ltd Free Info 
ار‎ A ications Dept Psa-69 
33 E. Main St.. Round Lake Park. IL 60073 | 


62 EMPLOYMENT 
INFORMATION 


“OVERSEAS . . . $15,000-550,000 +. 
Free Information! Employment, Box 
29217-FF, Indianapolis, IN 46229. 


AUSTRALIA—New Zealand Want 
You! 50,000 Jobs! Transportation! 
Listings $2.00. Austco, Box 2069F, La 
Puente, CA 91746. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists. 60-15 Wood- 
side Avenue, Woodside, NY 11377. 


64A PROFESSIONALS 


ACCREDITED 
PROFESSIONAL DEGREES (Bache- 
lor, Master, Doctor) earned with 


Professional Experience, WORLDWIDE 
SERVICE. Free Details. Ebert Profes- 
sionals Institute, Box 1651, Dept, 65, 
Columbia, MO 65201. 


WANTED 


66 AGENTS 


SPARE TIME CASH. Sell Famous 
Hanover Shoes, Samples, sales kit free. 
No experience needed, No age limit. 
Big Commissions, Hanover Shoe, Dept. 
2377, Hanover, PA 17331. 


67  SALESPERSONS— 
DISTRIBUTORS WANTED 


M — Women! Show new Hertel 
reference Bible. Astonishing 3-dimen- 
sion Nativity cover. Fully referenced 
scripture text commands instant atten- 
tion. Top commission, bonus. Liberal 
credit plan! No investment. Demonstra- 
tor furnished. Write International 


INSTANT CASH COMMISSIONS Full 
or part time. Free Sales kit features 
America's largest line low priced Busi- 
ness, Printing, Advertising Specialties. 
Sign, Calendars and other necessities 
used daily by business people. Profit- 
able repeat order. No experience. No 
investment. No collections or deliver- 
les. Write today. National Press, Dept. 
944, North Chicago, IL 60064. 


8 REMAILING 
SERVICES 


REMAILING - Enclose stamped, ad- 
dressed envelope with $1.00 to: RMSP, 
576 82nd, Niagara Falls, NY 14304. 


70 AUTHOR'S SERVICE 


PUBLISH YOUR BOOK! Join our 
successful authors. Publicity, advertis- 
ing, beautiful books, All subjects 
invited, Send for fact-filled booklet 
and free manuscript report, Carlton 
Press, Dept. PSR, 84 Fifth Avenue, 
New York 10011. 


c 


71 ARTS & CRAFTS 


| MINI- TOOLS ARE A MUST 
FOR DETAILED CRAFT WORK 


Formerly available only to industrial modelmakers, 
| technicians, machinists and repairmen, these 
| unusual mini-tools are especially useful to the 

home crafts man. ideal for modelmaking of all 

kinds, printed circuit rework, engraving, marking, 
tool! making, custom jewelry making and many 
| other uses, 


Five piece set includes а scriber, chisel, knife, 
triangular scraper and oval graver, each razor sharp. 
Hexagon anodized aluminum handles, 140mm 
(5.5") long, won't roll off bench, Hardened tool 
steel tips, 1,5mm (1/16") diameter, are emily 
sharpened or pointed. In protective plastic case. 


MINI-TOOL SET 

WITH SOLID CARBIDE TIPS, Same ss sat 0018 
|but tips ars made of 1/16" dim. solid carbide 
(except the scribe which is a 90" diamond). 


MINI-TOOL SET 
САТ. #0018 ... 


| pathy, 


71A REPRODUCTION 


MOLDS 
OLD Time Miniature Soldier Molds, 


Free Catalog. Castings, 43 Turnbull, 
Highland Park, IL 60035. 


900 RUBBER - fiberglass molds for 
ornamental concrete. Catalog $2.00. 
Plycrete Mold, Elk Rapids, MI 49629. 


72 EDUCATION & 
INSTRUCTION 


THESES, Dissertations, Research, 
writing, editing. Professional, confiden- 
tial! Quality guaranteed! Box 25918-E, 
Ios Ane, CA 90025, (213) 4T7T- 


ELECTRONICS Degree (BSET) by 


correspondence, Grantham College, 
اا‎ La Cienega, Los Angeles, 


DEGREES, Thesis Method, Brochure, 
$1. North. Box 3388, Tulsa, OK 74101, 


FREE Lifetime Ordination, Become 
Chaplain, Missionary Evangelist, Bish- 
MA НОЕ 744-PS, McKeesport, PA 


BARTENDING-BAR Management 
Home Study.  Bartending Training, 
3843-G San Fernando Road, Glendale, 
CA 91204. 


LEARN GUN REPAIR At Home for 
Profit or Hobby, 30,000 Students since 
1946, Approved for Veterans, Money- 
back Trial Offer. No Salesman will call. 


WELDING TRAINING, Basic and Ad- 
vanced for Major Processes — Arc 
(Stick). MIG, TIG. Gas, Pipe all 
processes. A non-profit school. Accred- 
ited member NATTS. Approved Ohio 
70-12-0064 НТ Write for school 
bulletin and course schedule. -HOBART 
SCHOOL OF WELDING TECHNOLOGY, 
Box 79, Troy, OH 45373. 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! 


Autosuggestion, Box 24-A, Olympia, 
WA 98507. 

COLLEGE DEGREES BY MAIL. Get 
Bachelors, Masters, Ph.Ds, the easy 
way, at low cost, without attending 
any classes at all! revealing 


details. Counseling, Box 389-PS6, Tus- 
tin, CA 92680, 


MASTER WATCHMAKING at home 
at lowest cost, Free information. 
Nawtco, Box 7ТВЕВ, Fox River Grove, 
IL 60021. 


COLLEGE DEGREES BY MAIL 
BACHELORS, masters, 1 
Legal, inexpensive, fast. Free details. 
Dr. John Bear, 2150 Franklin Street, 
Dept. 65482, Oakland, CA 94612. 


EARN Extension Degrees in Homoeo- 
Radionics, Botanic Medicine, 
Naturopathy, Philosophy, Psychology, 
etc. School Founded 1961. Prospectus 
$1.00,  Airmalled. Secretary PA/PS, 
Brantridge Forest School. Highfield, 
Danehill, Sussex, England RH17 TEX, 


UNIVERSITY DEGREES! No Classes, 
Fast, Economical, Accredited. FREE 
Revealing detail- "енге, Box 12500- 
55, Columbus, OH 43212. 


MEMORY, Sleep Learning. Free Pub- 
icem DLP, Box 487, Anaheim, CA 


LEARN Dowsing, Radlonics, Radies- 
thesia and E.S.P. Subjects. Free Illus- 
trated Catalog. Courses and Equipment. 
(Airmailed $2.00.) Established 30 
Years: Bruce Copen, Highfield, Dane- 
hill, Sussex, England RH17 TEX. 


BACKGAMMON SECRETS. Expert re- 
veals winning strategies! Amaze your 
opponents! $1.50.  AMOSCO, Нох 
22263, Indianapolis, IN 46222. 


LEARN Auctioneering. Free Catalog. 
Col. Gordon E. Taylor, Reisch World 
Wide College of Auctioneering, Inc., 
P.O. Box 949, Dept. 3, Mason City, IA 
50401. 


ELECTRONICS CAREER TRAINING 
By Mail. G.I. Bill, FCC License, Color 
TV, Broadcasting, Engineering. FREE 
School Catalog. School Rep wil try to 
call. Write Cleveland Institute of Elec- 
tronics, Inc. (CIE), Dept. WPS-48, 
Tu. East 17th Street, Cleveland, OH 


COLLEGE DEGREES for Life & Work 


Experiences. Bachelors, Masters, 
torial Fro information, 
write: Ame nan International Universi- 


ty, 150 South Los Robles, Dept. AE-6, 
Pasadena, CA 91101. Cali Toll-free 1- 
800-423-4166. 


LEARN Chinese Now. $3. EGJ Box 
323, Mays Landing, NJ 08330. 


INSTANT MEMORY 


A short, simple ей» d of acquiring а powerful 


memory. No memorization, no keywords. Release your 
photographic memory. Learn "how" you remember, 
" wou forget. Discover your natural ability to 
recall everything. Send for free information to: | 
INSTITUTE of ADVANCED THINKING 
O59PS ViaLaPaz, Pacific Palisades, CA 90272 


CARTOONING, 
SIGN PAINTING 


73 


pa niin 
CARTOON for money ! ! ! Free Book: 


Success, 
48121 


MODERN Cartooning taught by mail. 
Write for free brochure, Cartoonerama, 
Box 263-A7, Branford, CT 06405. 

— ——tÁ— MÀ MráÀ——— Àrá—d—d—————————————ÁÍáÁÓ"ÍÜÓ€!ÀÁ 


76 DETECTIVES 


DETECTIVE Profession, easy home 
study; free tie-tack or lapel pin, certif- 
icate, future. Professional Investigators 
Tralning School, Dept, CB, P.O, Box 
1890, San Pedro, CA 90733, 


Вох 8858, Dearborn, МІ 


FINGERPRINTING - exciting scien- 
tific career, Home study course teaches 
everything, Certificate on completion. 
Many openings; prepare now. Profes- 
sional Investigators Training School, 
P, P.O. Box 1890, San Pedro, 


INVESTIGATORS: Train at Home. 
Free Information, Global, Box  T-3, 
Twin Peaks, CA 902391. 


77 LOANS BY MAIL 


BORROW FROM HOME 
ANY amount, any purpose, within 30 
days. Competitive rates. Also, you can 
earn unlimited income as our Money 


Avenue, Cranston, RI 02920. 


BORROW 5100.00 - $25,000. No 
collateral. No cosigner. i 
proved. Details $3.00: 


Box 27162-PS, Cincinnati, OH 45227. 


BORROW $25,000 "overnight." Any 
purpose, Keep indefinitely! Write: Suc- 


cess Researc Box 29263-FF, India- 
napolis, IN 46229. | | 
78 WINEMAKING 
` BEERMAKERS, Winemakers, Free 
Catalog, Recipe. Finest Ingredients, 
Equipment, Service. SPI, Box 7845, 
Chapel Hill, NC 2151 4. 

WINEMAKERS — Beermakers. Free 


Catalog. Equipment Supplies. Continen- 


tal. Box 68016-Р5, 
4626 


FREE ENCYCLOPEDIA WINEMAKING 
BEERMAKING, supplies, equipment, 
ingredients. Vynox Industries, Box 
57498, Rochester, NY 14615. 


WINEMAKERS . Beermakers: Free 
Illustrated catalog of supplies. Sem- 
plex, P.O. Box 12276H, Minneapolis, 
MN 5541 12. 


WINEMAKERS——BEERMAKERS Free 
Fast Service, Large Selec- 

Kraus, Box 7850-N, 

pendence, MO 64053. 


SOUTHERN WINEMAKERS BEER- 
MAKERS, Free Catalog. Li'l Ole Wine- 
makers, 731 New Warrington Rd., Pen- 
sacola, FL 32506. 


BEER LOVERS - Brew great Amerl- 
can and European beer. Exclusive Irish 


barley malt extract - redii na ensts. 
Kits, equipment, supplies, etails, 
Duane Imports, Ltd., Box eres 508 


Canal Street, New York, NY 10013. 


WHISKEY! Gin! Vodka! Homemaking 
manual, legal recipes. $1.00. Gourmay, 
5133 Fairhill, Phi deiphia, PA 19120. 


79 BUY IT WHOLESALE 


400,000 BARGAINS Below Whole- 
sale! Many Free! Liquidations . . . 
Closeouts! . . . Job Lots . . . Single 
Samples, Free details, Worldwide Bar- 
тани, Box 730-B, Holland, MI 


Chicago 60604, 


Indianapolis, IN | 


| 92 


REPLACEMENT PARTS, service tools 
for Chain Saws, Small Engines, First 
Quality, Substantial Savings. Free Cat- 
shops, give sales tax 

er ei A ante 


FREE CATALOG. Indian ` Jewelry 
Wholesale, Manufacturer, Box 27230- 
Z, El Paso, TX 79928. 


0 ADVERTISING 
AGENCIES & SERVICES 


“EXPERT Assistance for mailorder, 
agent, advertisers. 
newspapers, magazines $ 
Advertising Agency, 


о | 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


RUBBER Stamps. Free Catalog. 
Jackson's, Brownsville Rd. G.100, Mt. 
Vernon, IL 62884. 


84 PRINTING SERVICES 


SAVE 75% on quality wholesale 
printing, free discount coupon. Argo- 
prins, С Box 1688-PS6, Springfield, OH 


85 PRINTING & RUBBER 
STAMP OUTFITS 


SIMPLE-X RUBBER STAMP 
PRESSES, Hydraulic Operated. Electri- 
cally Heated. Sizes 5"xB8", 8"x12", 
10"x15", саи Outfits. Order for 
Presses. ES urs 
ceived 


Presses. Type, Supplies Direct From 
Factory, Send 25c for Catalog and 
Samples to: Kelsey Company, DS. 


Meriden, CT 06450, 


87 TOBACCO, PIPES, 
CIGARS 


ver 


88 OLD GOLD, JEWELRY 
WANTED 


Free Information, 
ries, 29-Y East Madison, Chicago, IL 
60662. Established 1934. 


GOLD = Silver - Platinum Wanted. 
For free information write: Wilmota, 
345 S. Glassell, Orange, CA 92666. 


HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watches, 
Platinum, Mail Articles Today. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books, 


Tools, Materials. Free Catalogs. North 
American, Box 77-ВЕ Fox River 
Grove, IL 60021. 

90 GIFTS 


FREE color catalogs of gifts, jewel- 
ry, novelties, toys. Low discount 
prices. Write: Nimbar Systems, Dept. 
P515, Box 101, Dayton, МЈ 08810. 


91 OF INTEREST TO ALL 


BE  ORDAIMED minister. $5.00: 
World Church. Rt. 2, Goodlettsville, 


MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


FREE! Color-Illustrated 96-page 
Catalog of Ship Model Kits, Doll House 
Furniture Kits, How-To-Do-It Books, 
Construction Materials, Tools, 
Motors, Fittings. Write Now! 
James Bliss & Company, Dept. 
Route 128, Dedham, MA 02026. 


2 


94 FOR INVENTORS 
PATENT IT ECONOMICALLYI Free 
detalls. N, Rainer, 2008 Fondulac Rd., 


Richmond, VA 23229. 


NONPROFIT foundation helps inven- 
tors, Widest range of services, Free 
recording forms. Free evaluation, Affil- 
iated Inventors Foundation. 501-A 
Iowa, Colorado Springs, CO 80909. 


REGISTERED PATENT ATTORNEY. 
Mail Service, Applications and 
ope gs Box 392, Millwood, NY 


DON'T get ripped-off. What you 
don't know CAN hurt you. Details 
$1.00, SOCIETY of AMERICAN IH- 
4, Box 419-F, Sa- 


vannah, GA 31405. 


America's  fore- 


Pri "бо. Empire 
State Building, "Sulte 3308 -H, 
10001. 
JOIN The Inventors Club, Box 


21164, Lansing, MI 48908 - Lapel Pin, 
Card, Quarterly Newspaper and Display 
Send $12.00 for Annual 


a how to offer your invention 
0 sale ог license. Free Booklet 
Outlines procedures, royalty rates, re- 
quirements. Kessler Sales Corporation, 
C-T6-FI, Fremont, OH 43420. 


inventions, new producta 
y innovative manufacturers. 
Marketing assistance available to indi- 
viduals, tinkerers, universitles, compa- 
nles with feasible concepts, Write for 
Kit-PS, IMI, 70i Smithfield Street, 
Pittsburgh, PA 15222. 


, PATENT LAWYER Serves Inventors 
mail, Box 405,  Medfleld, MA 
02052. 


95 INVENTIONS WANTED 


MANUFACTURER SEEKING INVEN- 
TIONS, ADVANTEK INTERNATIONAL, 
1100 17th NW, WASHINGTON, DC 
20036, 


WANTED Inventors and Individuals 


Realization of Money. 
400, Elizabethport Station, ' Elizabeth, 
NJ 07208 or Phone Mr. Martin, (201) 
352-3233. 


INVENTORS: Free information on 
your invention for sale. Kess- 
ler Sales Corporation, C-76-IW. Fre- 
mont, OH 43420. 


100 WANTED TO BUY 


$4 PER Lb. For Scrap Carbide: Stel- 
lite $3. Larry Poley. (616) 979-4075. 


QUICKSILVER, platinum, silver, 
gold! Ores analyzed, “Mercury Terminal, 
Norwood, MA 02062 


PAYING $14.00 Men's, $8. 00 Wom- 
en's Class Rings, Any Condition! 
нааме, 50 Margin St.. Salem, 


SCIENTIFIC AMERICAN Magazines, 
1949 and older. Sam, 11 Sykes, 
Weston, Ontario, Canada MON 1C8. 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND old coins, jewelry, gold nug- 
gets. New patented revolutionary de- 
vice, Free catalog. Gardiner, 4729L М, 
Tth Ave.. Phoenix, AZ 85013. 


TREASURE Finder Locates Burled 
Gold, Silver, Coins, Treasures, 6 Pow- 
erful Models, Instant Financing avail- 
able, Write or call for free catalog. 
Phone (713) - 682-2728 day or night. 
Relco, Dept. AA22, Box 10839, Hous- 
ton. TX 11018. 


FIND lost gold, silver, coins, rings, 
with powerful metal detectors. Free 
catalog: Gold Mountain, Box 40507-X, 
Garland, TX 75040. 


line Metal 
Contact. Jerry, 
Garland, TX 75040. 


sith Ultra-Sensitive DIRECTIONAL Locator 
: SEND FOR 
FREE INFORMATIVE BROCHURE 


RESEARCH PRODUCTS 


вох ШЕТТЕ TAMPA. FLORIDA 3361! 


105 MISCELLANEOUS _ 


FREE BOOK, Prophet Elijah C 
Before Christ. Megiddo ا‎ Dept. 
За, пад Thurston Road, Rochester, NY 


DISCOVER GUARANTEED MONEY 
SAVING TRUTH About Ol 
Lottery. Send $2: LE 
Terrace, Oakland, CA 94605. 


ELECTRONIC security lighting. Fas- 
cinating Details - $1.00. LPI, Rt. 3, 
Box 75B, Florence, MS 39073. 


UNINTERRUPTED POWER SUPPLY 

applications. Send 
: Econ, Box 521, Coconut 
Grove, FL 33133. 


SATELLITE Picture of any 
$3.95, Thams Industries, 532 Miguel, 
Fullerton, CA 92635, 


KILL HOUSEHOLD BUGS FOR UN- 
DER $5.00. Common Ingredients Avail- 
able at Local Supermarket. Full Details 
$2.00 + S.A.S.E. D&S Ente ses, 
P.O. Box 35531, Phoenix, AZ 85069. 


MONEY AVAILABLE! Simple, 
fast. No gimmick. $2/ 
Box 499pl, Milwaukee, WI 53203. 


106 PERSONAL 
BECOME An Ordained Minister, Free 


easy, 


ministerial] credentials  legalize 
right to the title "Reverend." rite: 
Church of Gospel Ministry, 486-Р5 


Skyhill Court, Chula Vista, CA 92010, 


INVESTIGATORS, Latest Electronic 
Aids, Write: Clifton, Box  220-F. 
Miami, FL 33168, 


ADVANCED Ы ap ar ge i Min- 
isters, Honorary Doctorates, er Ser- 
available. a pai sip Motes 
Free Details. Aquarian Church, 432-PS 
PCH. Hermosa, CA 90254. 


CERTIFICATES, Documents os 
kinds) Guaranteed! Authentic!! Cat 
25c: LTD Documents, Box 3910-419" 
New Hyde Park, NY 11040. 


NEW Luxury Car Without Cost! 
Free Details. Codex-E, Box 6073, 
Toledo, OH 43614 (419] 865-5657. 


ORDINATIONS! Men, 
talls, CC, 804 West 
Follette, TN 37766. 


Women! De- 
Hemlock, La 


For THREE dollars you can get informa- 
tion obtained at a yo pl pes SEVEN 


E IS MONEY. Florida residents add 4% 
sales tax, Price includes ostage. 
кз ERPRI Dept. A 


АЙМАК 
, Вох 231, Bristol, CT 0010 


106A HAIR CARE 


HAIR FARMING®! Stops hair loss - 
Stimulates new hair growth, F А 
FAST RELIEF! No chemicals. 
teed results 30 days. 
free, Rogly Research, Box 570 26, PS 
278. Miami, FL 33157. Write today! 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial, Batteries whole- 
sale, Terms Arranged. Lloyds-PSC, 
Rockford, IL 61104. 


TRY before you buy! Rhodes Hearing 
Alds, Dept. 69-H, Brookport, IL 62910. 


FREE HEARING AID CATALOG— 


SAVE l5—-by mail! Write “MONEY- 
SAVERS," 3530PS-6 Langdon, Sepul- 
veda, CA 91343. 


HEARING AIDS 


PRICE CATALOG 


SUPER SAVINGS! Newest, 
All types. Buy DIRECT & save up 
to HALF! No salesmen. Sold b 
AIR MAIL on HOME TRIAL. FRE 
Catalog. Write: MONEYSAVERS, 
Dept. PS-6D, 9530 Langdon Ave., 

Sepulveda, Cal. 91343 


FREE' 
Finest. 
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601 Insulating Windows Alcoa brochure de- 
scribes how insulated frame, sash, and glass 
increases efficiency of present insulation. Baked 
enamel surface reduces periodic maintenance. 
Windows can be used for new construction or 
replacement. Free 


602 Staple-Down Vinyl Flooring Do-it-yourself 

uide shows how to install cushioned vinyl floor 
that is fastened with a staple gun. Apply it to any 
floor; installation is fast and permanent. Infor- 
mation and design pamphlet from Armstrong 
Cork. Free 


603 Build-t-Yourself Projects Bassick bro- 
chure shows plans for using casters in home 
and garden projects. Build a storage cabinet, toy 
trains, or a barbeque bar. Free 


604 Complete Book of Firewood  Poulan's 
guide, written by firewood expert Warren Don- 
nelly, covers selection and sources of firewood, 
сипи, seasoning and storing, building a fire, 
and alternative fireplace fuels. $3.95 


605 What You Should Know About Roofing or 
Siding Before You Build or Remodel  Thirty-six 
page color booklet describes mp neni shingles, 
vinyl sidings, gutters, soffit and fascia systems, 
and plastic ornamental shutters. Color illustra- 
tions of existing me can be updated. From 
Bird & Son, Inc. 


606 Computer-Controlled Heat Pump Com- 
fort Learn about the operation of heat pumps 
and important things to look for in their selec- 
tion, described in layman's terms in this 16- 
page color booklet. From Borg-Warner. 25€ 


607 Renew It with Redwood  Twelve-page col- 
or brochure shows how redwood can renew 
homes inside and out. Deck additions, a 
screened garden room with benches and plant- 
ers, and the complete repaneling of a living 
room are illustrated. Before-and-after construc- 
tion tips and finishing information are included. 
From California Redwood. 50é 


608 Camillus Knife Cata Information on 
pocket and hunting knives, photos and descrip- 
tions of Camillus' most popular knives, plus tips 
on dressing deer, birds, filleting fish, and much 
more, are given in 36-page catalog. $1 


609 How to Choose & Care for Pocket & Hunting 
Knives Informative booklet from Case illus- 
trates types of knives, what to look for in select- 
ing a knife, how to care for them, plus various 
tips on pocket knives. 25€ 
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Catal Over 100 de- 
or woodworking, toy j 
W= 


610 Family Worksho 
signs of patterns 
crafts, and kits are available in this catalog. 
clusive Gesign and unique heat-transfer plans 
are shown. $1 


611 Fiberglass Repair Materials Fibre Glass- 
Evercoat's catalog features complete line of re- 
pair and maintenance materials and how to use 
them. For boats, houses, RV's, and autos. 25€ 


612 Patios, Fences, Greenhouses Three do-it- 

urself plans are available from Filon. Projects 

nclude step-by-step details and complete mate- 
rials list. All three sets for 75€ 


613 Wood Finishing Pamphlet gives charac- 
teristics of six different wood-finishing prod- 
ucts. Information on features, typical uses, sur- 
face preparation, application, and cleanup is 
provided from Flecto Co., Inc. Free 


614 Mobile Home Insurance Buyer's Guide Of- 
fers practical, easy-to-read advice on buying 
mobile-home insurance, as well as details on 
Foremost Insurance Company's specialized Mo- 
bilowner's Insurance Policy. Free 


615 Rechargeable Battery Learn about an eco- 
nomical alternative to the "throwaway battery" 
in this booklet from General Electric. Recharge- 
able nickel cadmium batteries and easy-to-use 
chargers save money and last for years. Free 


616 Lawn and Garden Mowers Fight-pege cat- 

alog shows Gravely's walk-behind and rn 

mowes: Specs and accessories are included. 
ree 


617 ice Chests and Coolers Igloo Corpora- 
tion's catalog illustrates its line of durable all- 
plastic seat-top ice chests, beverage coolers, 
and utility containers. Useful for picnicking, 
boating, or any kind of outdoor and recreational 
activity. Free 


618 Fine-Tool Catalog Leichtung shows its 
complete line of workbenches, tools, chests, 
books, and accessories. $1 


619 Start Your Own Business Booklet de- 
scribes how you can operate a full- or part-time 
lube service from your home. From the Lube 
Wagon. Free 


620 Home Maintenance Tips Twenty-four 
pages provide a quick, ready reference and 

elpful hints for the home crafter for working 
with concrete, block, brick, mortar joints, and 
gypsum wallboard. From Marshalltown Trowel. 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


621 Country Water Guide Private water-sys- 
tem and pump-selection guide contains infor- 
mation on water sources, types of wells and 
pumps, and typical installations. Brochure also 
tells how to calculate your water needs and 
select equipment. From F.E. Myers. 25€ 


622 CB Radios and Antennas Brochure from 
New-Tronics illustrates line of CB radios and ac- 
cessories. Free 


623 Pentax Pocket SLR Camera Pentax system 
110 is described in brochure that features 
lenses, loading, and accessories. Free 


624 Stop Throwing Fuel Dollars Out Your Win- 
dow it erige Metals brochure describes two 
new products to help reduce fuel bills: solar 
screens for summer and inside storm windows 
for winter that are easy to build, with step-by- 
step instructions. Free 


625 How To Buy a Lock Schlage brochure ex- 
plains various door and window locks for house 
or apartment. 25€ 


626 How To Grow Beautiful Flowers Without 
Being an Expert Colorful 16-page booklet pro- 
vides a wealth of information on how to create 
beauty around your home with flowers. It in- 
cludes advice on plant selection, how to plant, 
how to fertilize and care for flowers, and an- 
swers to many typical gardening questions. 
From О.М. Scott. Free 


627 Car Care for Women STP booklet explains 
insimple language how women can avoid some 
of the high costs of auto рие by following 
basic car-care routines. Helpful tips for anyone 
who owns a car. Free 


628 Ceramic Tile Naturally Durable, easy-to- 
care-for tile may be just right for your dec- 
orating needs. Twelve-page illustrated booklet 
explains how to decorate with ceramic tile, how 
to one M in new building and remodeling proj- 
ects. 


629 Play OE Golf Whispering Palms Golf 

and Country Club offers a new playing-range 

concept for you to sharpen your shot-making. 
ree 


Electric Power for Your Vacation 
Home Wilderness Home brochure details the 
costs and operation of the new 12-volt system to 

rovide M duin to wilderness or vacation 
omes. $1 
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IMPORTED CANADIAN WHISKY-A BLEND: BO PROOF CALVERT DIST.CO.,N.Y C 


Right to the end, its Canadian 
spirit stands out from the crowd. 
What makes it such a popular 
choice? Super lightness. Superb 
taste. It da sy ve e been 


7 = ЕРА e paf. Oe uu Er vu 


~ The = spirit й: VER 
We bottled it ~ 


pah 
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Lights, 9 mg. "tar", 0 .8 mg. nicotine; Lights 100's, 9 mg. 
"tar", 0 .9 mg. nicotine av. per cigarette by ЕТС method. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


Extra Burley tobacco fortifies the flavor. 


Finally! Genuine tobacco flavor in a low 'tar'cigarette...plus Double Gift Coupons. | 


For free Gift Catalog. Call toll-free: (1-800) 626-5510. (Ky. residents call toll-free: (1-800) 752-6010.) 


